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I. Country Environmental Overview
The twin island Federation of St. Kitts and Nevis consists of two islands located in the northern part of the Lesser Antilles chain of islands in the Eastern Caribbean. St. Kitts is located at latitude 170 15' north and longitude 620 45' west and Nevis is located 3 km to the south-east, at 170 10' north and longitude 620 35' west. The Federation of St. Kitts and Nevis has a land area of 269 sq. km. (104 sq. miles). The larger of the two islands, St. Kitts is 176 sq. km. in area. It is approximately 36.8 km long and is roughly oval in shape with a narrow neck of land extending like a handle from the southeastern end. Nevis has an area of 93 sq. km., with a length of 12.3 km and a width of 9.6 km at its widest point. The islands of St. Kitts and Nevis, like most of the other Lesser Antilles, are summits of a submerged volcanic mountain range found at the eastern boundary of the Caribbean Tectonic Plate. The total land area of the country is just 269 km2. The island of St. Kitts, the larger of the two islands, is 176 km2 in size.
The physical landscape of St. Kitts is characterised by three volcanic centres: 1) the central northwest range, dominated by Mt. Liamuiga, which rises with a pronounced crater to 1,156 meters. It is the Federation’s highest peak; 2) the middle range, which consists of a number of irregular related peaks dominated by Vrechild’s mountain at a height of 975 meters. The slopes in this range are steeper and shorter towards the leeward coast; and 3) the southeast range, which consists of a number of irregular peaks, with the highest being 900 meters above mean sea level. Like the middle range, the slopes here are steeper and shorter on the leeward side. Most flat or moderately sloped land occurs near the coast, and as a result, most urban and agricultural developments have occurred there. The island’s coastline largely consists of cliffs, some 15 – 30 meters (50 to 100 feet) high. Beaches at the foot of these cliffs are narrow and the sand is coarse and black, with many pebbles and boulders. Exceptions are in the northwest, where the cliffs are lower and some beaches have yellow sand and are wider. In Basseterre where there are cliffs, there is a narrow beach of grey sand. From Conaree, on to the southeast of the island, there are long stretches of fine yellow sand beaches. 

Topographically, Nevis is approximately circular and dominated by the central Nevis Peak, 985 m (3,232 ft.) high. Windy Hill (309m) and Saddle Hill (381m) at the head and tail of the island, respectively, align with Nevis Peak to form a north-northwest/south-south-east trending spine comparable to the more pronounced spine of St. Kitts. To the east, the spine is thickened by the bulge of Butlers Mountain (478m). Slopes vary from almost zero near the sea, to over 40 percent in the vicinity of Saddle Hill, Butlers Mountain, Nevis Peak and Windy Hill. 

Project “Conserving Biodiversity and reducing habitat degradation in Protected Areas and their Buffer Zones” in St Kitts and Nevis focuses on sites of conservation significance and their “areas of influence”. The project addresses x sites on St Kitts and x sites on Nevis, covering a total of approximately 9215 ha of land and 3400 ha of marine area. 

II. BIODIVERSITY OF ST KITTS AND NEVIS

1. Regional and Global Significance 
The Caribbean region has been identified as one of the world’s high priority biodiversity hotspots on the basis of its contribution to world biodiversity (Mittermeier et al. 2004)
. At the genus level, Caribbean endemism ranks third among the world’s 34 Biodiversity Hotspots with 205 plants and 65 vertebrate genera endemic to the islands (Smith et al. 2004)
 yet faces a high degree of threat
. The Caribbean Species restricted to the Caribbean Islands Biodiversity Hotspot represent 2.6% of the world’s 300,000 plants species and 3.5% of the world’s 27,298 vertebrate species. Of the approximate 13,000 plant species of the Caribbean region, 72% are endemic to the region. Species endemism is also extremely high in Caribbean vertebrates, with 100% of 189 amphibian species, 95% of 520 reptile species, 74% of 69 mammal species and 26% of 564 species birds endemic to these islands (Wege et al. 2004).
  Invertebrate endemism is also extensive in the region, but relatively poorly documented. 
The Caribbean also contains the greatest concentration of marine species in the Atlantic Ocean and is a global-scale hot spot of marine biodiversity (Roberts et al 2002)
.  According to the latest marine biogeographic classification system into marine ecoregions (Marine Ecoregions of the World or MEOW)
, the Greater Caribbean is regarded as a distinct biogeographic province of the Tropical Western Atlantic Region, which comprises nine ecoregions of which St Kitts and Nevis is part of the Eastern Caribbean ecoregion, each with distinct oceanographic and topographic features (Spalding et al. 2007). A total of 12,046 marine species are reported to occur in the Caribbean Sea, which includes representatives from 31 animal phyla, two plant phyla, one group of Chromista, and three groups of Protoctista (Miloslavich et al 2010)
. The most characteristic ecosystems in the Caribbean are coral reefs covering about 26,000 km2 (Burke and Maidens 2004)
, seagrass beds with an area of about 66,000 sq. km (Jackson 1997)
, and mangroves at nearly 11,560 sq. km (FAO 2003)
.  
The Caribbean has suffered from high levels of habitat loss since the arrival of Europeans in the 1490s. This destruction has reduced the hotspot’s original estimated 229,549 sq. km of natural vegetation to just 22,955sq km (or just 10%). The loss of native habitat combined with other threat factors, such as introduced (alien invasive) species, has resulted in severe and widespread degradation of the Caribbean’s unique biodiversity. Currently, 755 plants and vertebrate species are at risk of extinction, making the region one of the biodiversity hotspots holding the most globally threatened species (Anadón-Irizarry et al. 2012).
 
2. Marine Biodiversity and species of conservation concern
The coastal and marine ecosystems of St. Kitts and Nevis include coral reefs, sea grass beds, mangroves, freshwater lagoons, rocky shores and salt ponds, all of which support a rich variety of reef and pelagic fish species, lobsters, conch, sea turtles, algae, and resident and migratory birds.  Coral reefs play a vital role in protecting the coastline against wave action during storms, and constitute the most complex habitat, with species of coral spanning the entire spectrum of tropical coral diversity. As an island territory, St. Kitts has a fragile 78.1-km long coastline in need of special protective measures for ecological, environmental and economic reasons. It consists of 34.7 km cliff (rocks), 10.8 km cobble, 6.3 km boulders and rocks, 13.1 km black volcanic sand, and 13.2 km golden sand. 
St. Kitts and Nevis has a relatively small ocean shelf area that surrounds both islands. This size and relatively stable annual water temperature limits the marine biological diversity and the minimal areas of upwelling restrict nutrient supply and subsequently the offshore fisheries (Agostini  et al. 2010)
. On the western side of St. Kitts, the ocean shelf drops off steeply after reaching the depth of 30 meters. Twelve habitat classes have been identified for St. Kitts and Nevis from the shoreline to shallow depths (<30m) and include 5 coral reef habitat types (Acropora palmata stumps; hard coral framework; flat gorgonian hardground; algal reef flat; and rugose gorgonian slope) and soft bottom habitats in seven classes (Table 1). Benthic habitat classes were found to be 50% bare carbonate sandwhile healthy reefs and other coral structures cover a small percentage of the area (Bruckner and Williams 2012, Agostini  et al. 2010). Despite its small shelf area, St. Kitts and Nevis has a representative cross-section of Caribbean marine life, including endangered corals, marine mammals, fish species, and sea turtles.
2.1 Coral Reefs
Coral reefs are considered the mega-diversity areas of the oceans, often compared to tropical rainforests in terms of their biodiversity. They contain an estimated 25% of all marine species and 20% of catalogued marine fish species; yet, they comprise only about 0.1% of the earth’s surface. The tropical Atlantic is believed to contain approximately 15% of global coral coverage, the majority of which (9% of global coral coverage) occurs in the Caribbean (de Fontaubert et al., 1996; World Resources Institute, 1996).
Table 1. Total area of seabed habitat types and coverage in coastal waters (less thatn 30 m deep) around St Kitts and Nevis (Adapted from Agostini et al. 2010)

	Benthic Class
	Hectares

	Sand
	16,351

	Dense seagrass 
	3098

	Flat gorgonian hardground 
	2854

	Dense macroalgae on hardground
	2774

	Semi-consolidated rubble
	2595

	Unconsolidated sand with algae 
	1929

	Hard coral framework 
	1578

	Acropora palmata stumps
	574

	Sparse seagrass
	370

	Rugose gorgonian slope
	258

	Lagoonal muds 
	165

	Algal reef flat
	61

	Total
	32,607


The Lesser Antilles has been identified as the global region with the 2nd highest proportion of reefs considered in critical stages (i.e., showing a recent 50-90 % coral decline and with a number of reefs likely to be effectively lost during the next 20 years (Wilkinson 2008)
. Virtually all coral reefs and adjacent marine areas of the Lesser Antilles are classified as being at significant risk from human activities (Bryant et al. 1998
, Roberts et al. 2002
, Bouchon et al. 2008
). The coastal or near shore waters of St Kitts, amongst 7 other sites in the E Caribbean, are listed with high or very high risk in the “reefs at risk” assessment (Bryant et al. 1998).  The proportion of corals threatened with extinction has increased dramatically in recent decades and exceeds that of most terrestrial groups. Of the 704 species of reef-building coral species that could be assigned conservation status, 32.8% are in categories with elevated risk of extinction, of which the Caribbean has the largest proportion of corals in high extinction risk categories (Carpenter et al 2008)
. In the Caribbean, natural damage from disease and hurricanes has been exacerbated by the impacts of human activities, and reefs have lost coral cover and diversity throughout the region, in both remote and protected locations (Spanding et al. 2001)
.
Total Reef areas documented for St Kitts and Nevis are160 km2. Of the 71 hard coral species (order SCLERACTINIA) known to occur in the Lesser Antilles (Miloslavich et al. 2010
), 53 species from 9 family taxa are identified as occurring in St Kitts and Nevis
. Ten species of coral are IUCN listed (Table 2). A 2012 study of 326 sq. km of St Kitts and Nevis offshore habitat (<25 m) documented 36 shallow reef building corals, and noted the absence of the coral taxon Agaricia tenuifolia (thin lettuce leaf coral), Mycetophyllia ferox (rough cactus coral), Oculina spp. (ivory coral), Solenastrea bournoni (smooth star coral), Isophyllastrea rigida (rough star coral), and Cladocera arbuscula. Coral reef communities were dominated by macroalgae (35% cover) and turf algae (21%), with moderate cover of crustose coralline algae (8%) and cyanobacteria (5%). Living coral cover ranged from a low of 3% to a maximum of 16%, with most sites having 6-13% live cover. Coral communities were dominated by Porites, Montastraea, Agaricia, Siderastrea and Diploria  (respectively) with 24 other species occurring at lower abundances. Most colonies were small  (10-40 cm diameter), except for Montastraea annularis (complex) and Acropora palmate (Bruckner and Williams 2012)
.  
Table 2. IUCN Red-listed (CR, E and V) coral species (IUCN 2013).
	Coral Species
	IUCN Red-List Status

	Acropora cervicornis (Staghorn Coral) 
	Critically Endangered 

	Acropora palmata (Elkhorn Coral) 
	Critically Endangered

	Montastraea annularis (Boulder Star Coral) 
	Endangered 

	Montastraea faveolata 
	Endangered 

	Oculina varicosa (Large Ivory Coral) 
	Vulnerable 

	Dichocoenia stokesii (Elliptical Star Coral) 
	Vulnerable 

	Agaricia lamarcki (Lamarck's Sheet Coral) 
	Vulnerable 

	Dendrogyra cylindrus (Pillar Coral) 
	Vulnerable 

	Montastraea franksi 
	Vulnerable 

	Mycetophyllia ferox (Rough Cactus Coral) 
	Vulnerable 



Endangered Coral species: While extensive Acropora palmata (Critically Endangered) framework was present on the exposed Atlantic side, and dense stands of dead elkhorn coral colonies in growth position were observed, only isolated live colonies (<1% cover) were identified on these reefs. This included a small number of adult colonies estimated at 4-7 years in perfect condition, small tissue remnants that were resheeting over older skeletons, sexual recruits, and fragments that had fused and had new protobranches. Staghorn coral, Acropora cervicornis, was also rare. It did, however, occur on a single reef on the leeward side off Nevis (one small colony). This species did appear to be recovering near Dieppe Bay, at the northern end of St. Kitts. A continuous shallow water (0-10 m  depth) elkhorn coral (Acropora palmata) framework was also reported to extend over 15 km along the Atlantic coastline, from Nevis, across the Narrows, to Barkers Point off St. Kitts. Acropora palmata frameworks also occur on the northwestern end of St. Kitts, near Dieppe Bay (Bruckner and Williams 2012).  A small stand of A. cervicornis was also identified at the base of the elkhorn coral framework on the southeastern end of St. Kitts, off Mosquito Bluff. There were 16 colonies, the largest of which was up to 80 cm in diameter; these occurred in three patches (1-2 m diameter each). Most (12) were in good shape; four colonies had multiple branches with prominent areas of white, recently denuded skeleton. Tissue loss was due to snail predation and threespot damselfish (Stegastes planifrons) algal lawns (Bruckner and Williams 2012)
.
In an area known as Grid Iron (on the Atlantic side of Nevis and St. Kitts), there is an extensive elkhorn coral framework that was predominantly dead, having lost most of the Acropora palmata over 30 years ago. The presence of dense thickets of dead corals, still in normal upright growth position, suggests this mortality event was from white band disease (WBD) and not hurricane damage or other factors. WBD is the primary factor responsible for a mass die-off of this species throughout the wider Caribbean over a period of about a decade (1979-1990), and in most locations this species is now considered critically endangered. 
1.1 Marine fish

There are approximately 463 species of marine fish tabulated for St. Kitts and Nevis
. Of these, 306 are reef-associated fishes. Seventeen are IUCN Red-listed (1 Critically Endangered, 2 Endangered, 8 Vulnerable, 6 Near Threatened) (Table 3) and 10 Shark, Ray and Mako species (Table 4).  
Table 3. IUCN Red-listed fish species (CR, E and V) species (IUCN 2013).
	Fish Species
	IUCN Red-List Status


	Epinephelus itajara (Atlantic Goliath Grouper) 
	Critically Endangered 

	Epinephelus striatus (Nassau Grouper) 
	Endangered 

	Thunnus thynnus (Atlantic Bluefin Tuna) 
	Endangered 

	Kajikia albida (White Marlin) 
	Vulnerable 

	Lachnolaimus maximus (Hogfish) 
	Vulnerable 

	Makaira nigricans (Blue Marlin) 
	Vulnerable

	Thunnus obesus (Bigeye Tuna) 
	Vulnerable

	Lutjanus cyanopterus (Canteen Snapper) 
	Vulnerable 

	Lutjanus analis (Mutton Snapper) 
	Vulnerable 

	Hyporthodus flavolimbatus (Poey's Grouper) 
	Vulnerable 

	Mycteroperca interstitialis (Yellowmouth Grouper) 
	Vulnerable

	Dermatolepis inermis (Sickelfish Grouper) 
	Near Threatened

	Epinephelus morio (Red Grouper) 
	Near Threatened

	Mycteroperca bonaci (Black Grouper) 
	Near Threatened

	Mycteroperca venenosa (Yellowfin Grouper) 
	Near Threatened

	Scarus guacamaia (Rainbow Parrotfish) 
	Near Threatened

	Thunnus alalunga (Albacore Tuna) 
	Near Threatened


Table 4. IUCN Red-listed Shark, Ray and Mako species (CR, E and V) species (IUCN 2013).

	Fish Species
	IUCN Red-List Status


	Pristis pectinata (Smalltooth Sawfish) 
	Critically Endangered 

	Carcharhinus longimanus (Oceanic Whitetip Shark) 
	Vulnerable

	Carcharhinus longimanus (Oceanic Whitetip Shark) 
	Vulnerable

	Isurus oxyrinchus (Shortfin Mako) 
	Vulnerable

	Rhincodon typus (Whale Shark) 
	Vulnerable

	Aetobatus narinari (Spotted Eagle Ray) 
	Near Threatened 

	Carcharhinus acronotus (Blacknose Shark) 
	Near Threatened 

	Carcharhinus acronotus (Blacknose Shark) 
	Near Threatened 

	Carcharhinus perezi (Caribbean Reef Shark) 
	Near Threatened 

	Rhinobatos percellens (Southern Guitarfish) 
	Near Threatened 



Reef fish populations were found to be dominated by juveniles and small adults with few larger fish. Predatory food fishes were uncommon, and consisted predominantly of graysby, red hind, coneys, yellowtail snapper and mahogany snapper. Some reefs had fairly high numbers of parrotfish, these were generally juveniles and initial phase fish, with few large terminal phase males. The other important herbivorous fishes, the surgeonfishes, also generally occurred as individuals or in very small schools. Large motile invertebrates including lobster and conch were also rare. Invasive lionfish were noted in several locations, but numbers were fairly low (<2/reef) (Fishbase 2014)
.
1.2 Mangroves

Mangrove forests are one of the world's most threatened tropical ecosystems with global loss exceeding 35% from 1980 to 2000
 (MA, 2005). Rates of mangrove loss are 3-4 times higher than overall global forest loss which was estimated at 0.22 per cent per year in the 1990s (FOA 2006). Predictions suggest that 100% of mangrove forests could be lost in the next 100 years if the present rate of loss continues (Duke et al. 2007)
. Mangrove provide important ecosystem goods and services (e.g. natural barrier, carbon sequestration, biodiversity) that would be diminished or lost. Although mangrove amount to only 1% of the total area of tropical forests, mangroves are highly productive ecosystems rich in biodiversity, consisting of a wide array of plant species that provide important habitats for fauna, including mammals, birds, reptiles fish and molluscs. Mangrove can strongly influence the community structure of fish on neighbouring coral reefs (Mumby et al. 2003)
, and serve as an intermediate nursery habitat often inhabited by juvenile coral reef fish. Mangroves are a carbon sink that, including associated soils, could sequester approximately 22.8 million metric tons of carbon each year (Giri et al. 2011)
. Mangroves are also an important greenbelt that protects coastal areas from natural disasters and extreme weather events as well as erosion resulting from sea-level rise, particularly in small island states as in the Caribbean (Spalding et al. 2010)
. These forests also contribute to livelihoods locally and globally by providing forest resources such as timber firewood as well as non-timber products.
St Kitts has only a few small patches of mangrove remaining, estimated at 79 ha (FAO 2003)
. All 5 species from the region are documented in St Kitts, primarily around the salt ponds in the south-east peninsula. In Nevis, the two species of mangrove most common are Languncularia racemosa and Conocarpus erectus (???)
. Mangroves are not abundant, the main and most extensive mangrove habitat in St. Kitts occurs in the Southeast Peninsula, as well as white mangrove (Laguncularia racemosa) stands that surround fresh and brackish water lagoons on Nevis. Resident and migratory birds are dependent upon these mangrove for feeding and nesting (FAO 2007). 
Fifteen mangrove sites have been identified in St Kitts and Nevis, eight in S. Kitts and seven in Nevis. Except for some sites, such as Friar’s Bay Pond and Greatheeds Pond in St. Kitts and Nisbett Settlement in Nevis, the majority of sites contain few mangroves species. The most common species are: Avicennia germinans, Laguncularia racemosa, Rhizophora mangle and Avicennia schaueriana. The series of white mangrove stands (Laguncularia racemosa) are located around fresh or brackish water lagoons. At Greatheeds Pond stands of A. germinans reach a maximum of 10 m in height; in other sites mangroves rarely reach above 5 m high. In Nevis, Laguncularia racemosa and Conocarpus erectus are the most common species
.

1.3 Seagrass beds
Global assessment found that seagrasses have been disappearing at a rate of 110 km2 year since 1980 and that 29% of the known areal extent has disappeared since seagrass areas were initially recorded in 1879. Furthermore, rates of decline have accelerated from a median of 0.9% year before 1940 to 7% year since 1990. Seagrass loss has been estimated at 110 km2 per year since 1980, rates of loss that are comparable to those reported for mangroves, coral reefs, and tropical rainforests and place seagrass meadows among the most threatened ecosystems on earth (Waycott et al. 2009)
.
Seagrasses are a critical ecosystem, for their role in fisheries production and in sediment accumulation and stabilization. Seagrass ecosystems are highly productive and also have a relatively complex physical structure, providing a combination of food and shelter that enables a high biomass and productivity of fish species, in addition to providing important nursery area (Wilkinson et al. 2003).
 Seagrasses provide important habitats as feeding and nursery grounds for numerous species. In addition, seagrass stabilizes sediments and helps to maintain water quality. Seagrasses are also contribute to storing of carbon and water chemistry. Worldwide, seagrasses are experiencing all 5 of the most serious threats to marine biodiversity; overexploitation, physical modification, nutrient and sediment pollution, introduction of nonnative species, and global climate change. 
In tropical regions, the major impacts by human activities responsible for seagrass loss include those affecting water quality or clarity (e.g., eutrophication leading to algal blooms) as a result of nutrient loading (e.g., fertilizers) and increased turbidity (e.g., sedimentation) from agricultural runoff and sewage disposal, upland clearing (e.g., erosion of watersheds due to deforestation), mechanical damage (e.g., dredging and deposition, boating activities), construction and coastal development (e.g., tourism), water pollution (e.g., leaching of pesticides, disposal of toxic wastes) and fisheries (e.g., trawling, aquaculture)  (Short and Wyllie-Echeverria 1996, Green and Short 2003, Orth et al. 2006, Short et al. 2011). Losses of seagrass meadows will continue to reduce the energy subsidies they provide to other ecosystems such as adjacent coral reefs or distant areas such as deep-sea bottoms, diminishing the net secondary productivity of these habitats (Heck et al. 2008).
 
Seagrass beds are found in the shallow coastal areas around both St Kitts and Nevis, and are an important nursery for juvenile fish and invertebrate species (Agostini et al 2010)
.  Dense Seagrass represents one of the twelve habitat classes that comprise the shallow water benthic habitats surrounding St. Kitts and Nevis. Sand sheets with a dense seagrass community (> 50% cover) dominated by Thallassia tesdudium, and secondarily Syringodium filiforme. Associated with the grass are green algae (Chlorophyta) - especially Halimedia, Udotea, Turbinaria). Sparse seagrass represent one of the twelve habitat classes that comprise the shallow water benthic habitats surrounding St. Kitts and Nevis.
1.4 Freshwater Fish

The Caribbean Islands have more than 160 species of freshwater fish, about 65 of which are endemic to one or a few islands, and many of these to just a single lake or springhead. As in other island hotspots, there are two distinct groups of freshwater fishes in the Caribbean: on smaller and younger islands, most fish are species that are widespread in marine waters but also enter freshwater (CI 2013)
. Published data suggests that although the freshwater fish fauna of the Antilles consists of 71 "mostly endemic" species (primarily in Cuba and Hispaniola), the Lesser Antilles apparently has only 1 endemic species, Rivulus cryptocallus, from Martinique (Burgess and Franz 1989)
.

Data on freshwater fish present in St Kitts and Nevis is sparse and conflicting. Eight species of freshwater fish are listed for St Kitts and Nevis from 3 families (Carcharhinidae, Mugilidae, Megalopidae). All species identified excluding Mugil cephalus (origin questionable) are native to St Kitts and Nevis
. A conflicting report suggests that there are a total of nine species freshwater fish for St kitts and 5 species for Nevis
. On St Kitts, 2 species area uncommon and are found in ephemeral pools or streams after prolonged rains (Mountain mullet Agonostomus monticola, Mudfish Gobiidae) (CCA/IRF 1991)
. Poecelia reticulata can be found in the streams on the southwestern side of St. Kitts. Gambusia spp. and introduced Talapia spp. may no longer be present. Species reported for Nevis include Gambusia spp., an unclassified mudfish (Goebidae) and species of introduced Talapia. 
1.5 Marine Reptiles (Turtles)

Sea turtle stocks are declining throughout most of the Wider Caribbean region; in some areas the trends are dramatic and are likely to be irreversible during our lifetimes. According to the IUCN Conservation Monitoring Centre's Red Data Book, persistent over-exploitation, especially of adult females on the nesting beach, and the widespread collection of eggs are largely responsible for the Endangered status of five sea turtle species occurring in the region and the Vulnerable status of a sixth. In addition to direct harvest, sea turtles are accidentally captured in active or abandoned fishing gear, resulting in death to tens of thousands of turtles annually. Coral reef and sea grass degradation, oil spills, chemical waste, persistent plastic and other marine debris, high density coastal development, and an increase in ocean-based tourism have damaged or eliminated nesting beaches and feeding grounds. Population declines are complicated by the fact that causal factors are not always entirely indigenous. Because sea turtles are among the most migratory of all Caribbean fauna, what appears as a decline in a local population may be a direct consequence of the activities of peoples many hundreds of kilometers distant. Thus, while local conservation is crucial, action is also called for at the regional level (Eckert and Honebrink 1992)
.
Three species of sea turtles are known to nest on the beaches of St. Kitts and Nevis: hawksbill turtle (Eretmochelys imbricata), green turtle (Chelonia mydas), and leatherback turtle (Dermochelys coriacea). The IUCN categorizes the leatherback and hawksbill turtles as critically endangered and the green turtle as endangered. There are 38 documented nestings records at 25 sites of turtles from St Kitts and Nevis between 1999 and 2006 (OBIS-SEAMAP 2014)
. Loggerheads (Caretta caretta) are infrequently reported in the waters around the island, but there is no evidence of nesting by this species. Leatherbacks nest early in the year (March/April into July), and in St. Kitts, most nesting occurs on the Atlantic coast and principally from Cayon River to Key Ghaut (there is also some nesting south of Key Ghaut, despite the offshore reef), but also on beaches as far south as Sand Bank Bay, with earlier reports (prior to 1983) of 8-12 leatherbacks nested annually between Cayon River and Key Ghaut (Maylan 1983)
. Nesting of the Hawksbill turtle is sporadic with most nesting noted on the southeastern peninsula. 
1.6 Marine mammals (whales)

Twenty-six species of cetaceans have been recorded for the Caribbean; probably a third of these have been sighted (or are expected to occur) in Kittitian-Nevisian waters, at least during migrations (CCA/IRF 1991). Eleven (11) whales and four (4) dolphins are listed for St Kitts and Nevis, of which only 1 is listed as Vulnerable (Physeter macrocephalus Sperm Whale). Of the remainder, 6 are Least Concern and 8 are Data Deficient. The Least Concern Megaptera novaeangliae (Humpback Whale) and Tursiops truncatus (Common Bottlenose Dolphin) are included in this list (Meylan 1983)
.
1. Terrestrial Biodiversity and species of conservation concern

1.1. Plants and vegetation communities
The small size and insularity of the West Indies influences the number of terrestrial species that occur in the region, including the relatively high concentration of endemism and vulnerability to biodiversity loss to catastrophic events and long term human induced habitat changes or climate change. The flora is very diverse and characterized by high endemism.  Climate and woody vegetation formations on St Kitts and Nevis are subtropical or tropical, and they range from xeric forests and shrub-lands to semi-deciduous, seasonal evergreen or evergreen forests including cloud forests. Volcanic geology dominates four of the islands, which each have one or more mountains of volcanic origin. Elevations on the volcanic islands range from just below sea level in some wetlands to 1156 m on St. Kitts and 985 m on Nevis (Helmer 2008). Land cover and forest formation for St Kitts and Nevis was analyzed by Helmer (2008) and is documented in the following table. As in Helmer et al. (2002), the forest and shrubland classes are designated to the formation level (Table 6) (Helmer et al. 2008)
. Comparing these classes with Beard’s (1946) classification, cultivated land area in St. Kitts were estimated to have declined by 59% from 1945 to 2000, while seasonal evergreen, evergreen and cloud forest cover types had increased a combined 26%. They also note that developed land has increased significantly over the same time period.
Thirty-seven plant species are assessed by IUCN with 1 Endangered (Small-leaved Mahogany Swietenia mahagoni), 1 Vulnerable (Spanish Cedar Cedrela odorata) and 1 near-threatened (Big Pine Key Prickly-pear Opuntia triacantha) (IUCN 2013). The most comprehensive list of plant species found includes 926 species (151 families and subfamilies) documented for St Kitts and Nevis, of which introduced horticultural, crop and agricultural species that have been naturalized are included (Horwith and Lindsay 1999)
. Forty-six (46) plant species known to be endemic to the country or endemic to the Lesser Antilles occur in the country. Of this, 145 pteridophyte species (fern and fern-allies) are documented, of which 1 is endemic to St Kitts and 2 are endemic to Nevis. Of the 145 total species, 82 species occur on both islands, 22 species occur on Nevis but not St. Kitts, and 41 species occur on St. Kitts but not Nevis (Horwith and Lindsay 1999). 
Table 6. Woody vegetation formations. All formation groups are tropical or subtropical and broadleaved unless otherwise noted (Adapted from Helmer et al. 2008). 
	 
	St Kitts
	Nevis

	Land-cover or forest formation
	(ha)
	(ha)

	Urban or built-up land (High and Low Density)
	1172
	669

	Herbaceous agriculture (Sugar cane, minor crops)
	4,548
	24

	Mixed and Woody Agriculture (Coconut Palm-Pasture)
	9.3
	14

	Pasture and Drought Deciduous Woodland
	3514
	3768.8

	Drought Deciduous and Semi-Deciduous Forest, Forest/Shrub or Shrubland (Dry, Dry-Moist), Lowland, Submontane
	1980
	2470

	Seasonal Evergreen and Evergreen Forest or Forest/Shrub (Moist, Moist-Wet, Wet, Rain), Lowland or Submontane
	4203
	1944

	Evergreen Forest—Cloud Forest (Moist-Wet, Wet, Rain), Lower Montane
	769
	155

	Forested and Emergent Wetlands (mangrove. Emergent wetland)
	14.2
	20.7

	No vegetation (including coastal sand/rock, bare soil, water)
	486
	258

	Total
	16,695
	9,311


1.2. Mammals 

The chiropteran fauna of the Lesser Antilles consists of 27 species, of which 11 species are endemic to these islands making it of biodiversity significance.  The faunas of the northern Lesser Antillean islands are united into the “Northern Antillean Faunal Area” and share the same eight species of bats. As with other Lesser Antillean islands, most remaining native mammal species are bats. IUCN lists 9 species of bats native to St Kitts and Nevis, all Least Concern and in any threatened category due to their abundance and wide distribution. St Kitts has 7 species of bats documented (Ardops nichollsi, Brachyphylla cavernarum, Monophyllus plethodon, Artibeus jamaicensis, Noctilio leporinus, Molossus molossus, and Tadarida brasiliensis). In addition to those listed for St Kitts, Nevis has an eighth species of bat Natalus stramineus (Pederson et al. 2005)
. The biological diversity of the chiropteran fauna on Nevis (and St Kitts) is similar to that found on other islands in the northern Lesser Antilles (Pederson et al. 2005)
. Ecologically, this chiropteran fauna, includies one piscivore (N. leporinus), one omnivore (B. cavernarum), one pollenivore/nectivore (M. plethodon), two frugivores (A. nichollsi, A. jamaicensis), and three insectivorous species (N. stramineus, T. brasiliensis, M. molossus). The ninth species listed by IUCN (Little Yellow-shouldered bat Sturnira lilium), also Least Concern, is not documented in reports of bats for St Kitts and Nevis. Myotis dominicensis is reported in the 1991 St Kitts and Nevis Environmental Profile, but studies indicate that this species is not found on either St Kitts or Nevis (Rodriguez and Rodriguez 2008, Pederson et al. 2005, Pederson et al. 2013, IUCN 2013)
, 
, 
 and thus is not listed here as present in the Federation.
1.3. Birds

There are 207 bird species listed for St Kitts and Nevis, or which 104 are landbirds, 159 are Migratory species, 36 are seabirds and 88 are waterbirds. There are 38 Lesser Antilles Endemic Bird Area restricted-range species (BirdLife International), of which 10 are found on both islands and none of which are endemic. There are no St Kitts and Nevis island endemics. St Kitts did support an endemic subspecies of the Puerto Rican Bullfinch Loxigilla portoricensis (one of the Puerto Rico and the Virgin Islands EBA restricted-range birds). The “St Kitts” Bullfinch L. p. grandis was last recorded in 1929. Its apparent extinction was probably due to a combination of habitat loss (especially for sugarcane) exacerbated by forest-damaging hurricanes, and predation by non-native mammals, including monkeys, mongoose, cats, and rats. 

The Lesser Antilles, including St. Kitts, is on a migratory route termed the Pelagic Route, or Atlantic Oceanic Route, about which little is known. The route is almost entirely oceanic, passing from Labrador and Nova Scotia in a direct line to the Lesser Antilles, then to the northeast coast of South America. Most of the species that utilize this route are thought to be shorebirds, but it is also utilized by some species of warblers.
Globally threatened birds.  BirdLife International lists 1 Criticaly Endangered (Jamaica Petrel), 1 Vulnerable (West Indian Whistlingduck), 4 Near Threatened species (Semipalmated Sandpiper Calidris pusilla, Piping Plover Charadrius melodus, Reddish Egret Egretta rufescens, Caribbean Coot Fulica caribaea), and the remainder (201 species) as LC. The Vulnerable West Indian Whistlingduck (Dendrocygna arborea) is reported to have possibly nested on St. Kitts in the past and was been seen “occasionally” up until the 1980s. BirdLife lists the Jamaica Petrel Pterodroma caribbaea (CR, Possibly Extinct) for St Kitts and Nevis, though this species was last collected in 1879, after a drastic decline in numbers through the 19th century, presumed to have resulted from the effects of introduced rats and mongooses. It was searched for without success during 1996-2000, but it cannot yet be presumed to be Extinct because nocturnal petrels are notoriously difficult to record, and it may conceivably occur on Dominica and Guadeloupe. Any remaining population is likely to be tiny, and for these reasons it is treated as Critically Endangered (Possibly Extinct). The Near Threatened Piping Plover was recorded for the first time in St Kitts in 1988, and the species is reported for Nevis in small numbers. As of May 2012, 156 species of birds have been reported for Nevis (NOS 2014)
.
Three IBAs are listed for St Kitts based on 15 bird species that trigger the IBA criteria (Table 7). The restricted range (species whose breeding distributions define an Endemic Bird Area or Secondary Area) landbirds are represented only in the CFR (IBA), though their abundance or status is unknown. A number of these species (especially Bridled Quail-dove Geotrygon mystacea and Antillean Euphonia Euphonia musica) are restricted to the moist forested slopes and ghauts of the volcanoes. Though documentation indicates that these 10 Lesser Antillian restricted-range birds occur on both islands
, there are no IBAs identified for Nevis.  I would suggest that we mention which IBAs are within any of our proposed project sites.  For example, Booby Island is definitely within the Narrows.  I’m not sure about the SE Peninsula salt ponds, and I don’t know where the KN001 is, but it’s important that we identify any that will be supported by project activities.
Seabird, waterbirds, and shorebirds: BirdLife lists 36 seabirds for St Kitts and Nevis. Caribbean’s (EPIC’s) Seabird Breeding Atlas of the Lesser Antilles identified 1,580 breeding pairs of Bridle Terns, Brown Noddy, Brown Pelican, Laughing Gull, Least Tern, Roseate Tern and Sooty Tern (Lowrie et.al. 2012). These species in St Kitts and Nevis are concentrated in the salt ponds of the South-east Peninsula IBA (KN002), on Booby Island IBA (KN003), and in Nevis’ coastal lagoons and ponds. However, there seem to be considerable fluctuations and declines in the numbers of birds breeding. For example, 21 pairs of Snowy Plover C. alexandrinus nivosus were counted at Little and Great Salt Pond in 1985, but none were seen in 2004, then small numbers have been recorded since. Similarly, Roseate Tern Sterna dougallii breeds on the Southeast Peninsula with 100–200 pairs estimated in the mid-1990s, but just 12 individuals found there in 1998 and 2004. There is a clear need for a regular census in order to better estimate species populations, breeding sites, and local movements. Magnificent Frigatebirds Fregata magnificens and Laughing Gulls Larus atricilla are reported to nest in the Hurricane Hill–Newcastle area and Least Tern Sterna antillarum are reported to breed at the north end of White Bay. The pond system of the Southeast Peninsula of St. Kitts is extremely important to shorebirds relying on the Lesser Antilles due to the abundance (2,300 birds) and diversity of species (25) observed.
Table 7. IBAs for St Kitts and Nevis, with restricted-range and congregatory bird species that trigger the IBA Criteria (BirdLife International 2008).

	St Kitts and Nevis IBA              
	 
	 
	 
	 
	 

	Key bird species    Criteria                 
	 
	National population 
	KN001 
	KN002 
	KN003

	Brown Pelican Pelecanus occidentalis
	■
	168
	 
	168
	 

	Laughing Gull Larus atricilla
	■
	375
	 
	 
	375

	Least Tern Sterna antillarum
	■
	200–250
	 
	195
	15–255

	Bridled Tern Sterna anaethetus
	■
	180
	 
	 
	180

	Bridled Quail-dove Geotrygon mystacea
	■
	
	✓
	
	 

	Purple-throated Carib Eulampis jugularis
	■
	
	✓
	
	 

	Green-throated Carib Eulampis holosericeus
	■
	
	✓
	
	 

	Antillean Crested Hummingbird Orthorhyncus cristatus
	■
	
	✓
	
	 

	Lesser Antillean Flycatcher Myiarchus oberi
	■
	
	✓
	
	 

	Scaly-breasted Thrasher Margarops fuscus
	■
	
	✓
	
	 

	Pearly-eyed Thrasher Margarops fuscatus
	■
	
	✓
	
	 

	Brown Trembler Cinclocerthia ruficauda
	■
	
	✓
	
	 

	Lesser Antillean Bullfinch Loxigilla noctis
	■
	
	✓
	
	 

	Antillean Euphonia Euphonia musica                                    
	■
	 
	✓
	 
	 

	All population figures = numbers of individuals.
	 
	 
	 
	 
	 

	Restricted-range birds ■. Congregatory birds ■.
	 
	 
	 
	 
	 


1.4. Reptiles & Amphibians

Amphibians

There are 2 species of amphibians recorded for both St Kitts and Nevis, both IUCN listed as Least Concern whereas Eleutherodactylus johnstonei (Lesser Antillean Frog) is considered endemic to the Lesser Antilles with a widespread distribution and Bufo marinus (Marine Toad) is introduced (Malhotra et al. 1999)
. Four species are endemic; Lesser Antillean Frog (E. johnstonei), the Ground Lizard (Ameiva erythrocephala), and two species of Green Lizards (Anolis bimaculatus and Anolis wattsi schwarti). The introduced Osteopilus septentrionalis (Cuban Tree Frog) has been documented on Nevis on the Four Seasons Resort, and is assumed to have arrived on plants imported from South Florida (Horwith and Lindsay 1999)
.   
Reptiles 

Conflicting documentation exists on reptilian species recorded. Horwith and Lidsay (1999) document a total of 10 (possibly 11) species whereas Hedges (2014) documents 14 species for St Kitts and 11 for Nevis. Four (4) species of turtles from 2 families (Cheloniidae and Dermochelyidae) are documented for St Kitts and Nevis. Three (3) species are in the family Cheloniidae, of which 2 are endangered (Caretta caretta Loggerhead Turtle, Chelonia mydas Green Turtle), and 1 Eretmochelys imbricate (Hawksbill Turtle) is critically endangered.  One (1) species is in the family Dermochelyidae (Dermochelys coriacea - Leatherback Turtle) and is also critically endangered. 
Four species of gecko are documented for St Kitts, of which Hemidactylus mabouia (House Gecko) and Thecadactylus rapicauda (Thick-tailed Gecko) are widely distributed throughout the Lesser Antilles. Sphaerodactylus sabanus (Northern Leeward Sphaero) and Sphaerodactylus sputator (Leeward Banded Sphaero) are endemic to St. Kitts-Nevis. 
Two species of snakes have been reported for St Kitts and Nevis. The regionally endemic snake, Typhlops geotomus (Leeward Blind snake, Family Typhlopidae), has a multi-island distribution and likely health populations (Robert and Henderson 2005)
. The Endangered Alsophis rufiventris (Orange-bellied Racer) was previously recorded for both islands (Horwith and Lindsay 1999), but is listed IUCN listed as extirpated on St Kitts and Nevis (Robert and Henderson 2005). Ameiva erythrocephala, Anolis schwartzi, and the subspecies Anolis bimaculatus bimaculatus, and are all endemic to the St Christoper Bank (S Kitts, Nevis and St Eustasius).  

All the reptilian species documented on St Kitts are also found on Nevis excluding Hemidactylus mabouia, Thecadactylus rapicauda, and Gymnophthalmus underwoodi (Malhotra et al. 1999), though conflicting records show Hemidactylus mabouia found on Nevis but not on St Kitts (Hedges 2014)
. Records also indicate the questionable presence of the inroduced South American tortoise Geochelone carbonaria on St Kitts, which occurs on many islands, but populations are small and likely declining (Robert and Henderson 2005). More recent documentation does not include this species for the St Kitts and Nevis.  
Two species are The IUCN listed Vulnerable Lesser Antillean Green Iguana Iguana delicatissima, once widely distributed through the northern Lesser Antilles, is now extirpated from St Kitts and Nevis, though is present on St Eustatius where the Indian Mongoose (Herpestes javanicus) is absent (Robert and Henderson 2005). Occasional reports of the Green Iguana (Iguana iguana) have been recorded for St Kitts (Horwith and Lindsay 1999). The IUCN listed CR Leptodactylus fallax (Giant Ditch Frog or Mountain Chicken), currently found only on, and is native to, Dominica and Monserrat. It is now listed (IUCN) as regionally extinct in St Kitts and Nevis, Guadeloupe and Martinique (Hedges et al 2010)
 with population declines a result of consumption for meat, fungal disease (Dominica), habitat loss (Monserrat) and presumed mongoose predation (St Kitts and Nevis). The neotropical frog Eleutherodactylus johnstonei (Anura: Eleutherodactylidae) has been referred to as a highly invasive species on grounds of its wide distribution and is expected to extend its range significantly based on recent climate model assumptions.
1.5. Invertebrates

There is much that still remains unknown about the freshwater invertebrates of the Lesser Antilles and other small Caribbean islands. Freshwater macroinvertebrate faunas of the islands of the Lesser Antilles are typically sparse (Bass 2003a)
. Macroinvertebrates inhabiting the relatively unstudied freshwater habitats on 14 small Caribbean islands was initiated in 1991. These collections have yielded almost 200 species; when these species are combined with collections previously made by other researchers, a total of at least 328 freshwater macroinvertebrates are now known from these islands. The dominant taxa on the islands include several species of snails, shrimps, mayflies, dragonflies, damselflies, beetles, and other insects.  As is typical of tropical island systems, the macroinvertebrate faunas of these islands are sparse, most likely because of their oceanic origin, their small size, and the frequent disturbances to their freshwater environments (Bass 2003b
).

Invertebrates sampled from 12 freshwater sites in 1996 and 1997 (Bass Unpubl. Data)
 documented 56 taxa of macro invertebrates including 1 species of sponge, 1 species of aquatic earthworm, 1 species of leech, 4 species of snails, 1 species of clam, 1 species of seed shrimp, 3 species of mayflies, 11 species of dragonflies and damselflies, 10 species of true bugs, 13 species of beetles, and 8 species of two-winged flies. More species were collected from Nevis than St. Kitts even though the former is smaller and had fewer sampling sites. In addition, 37 species of Beatles identified. A freshwater sponge, Radiospongilla crateriformis, undocumented in the Caribbean prior to 1998, was reported from 2 ponds in Nevis.
1.6. Freshwater Fauna

Most islands in the Lesser Antilles typically have few freshwater fish
. Generally, freshwater fish assemblages of the Lesser Antilles are characterized by semi-marine mountain mullets (Mugiliidae) and gobies (Gobiidae), with the only true freshwater fish being the introduced poeciliids or guppies (i.e., Lebistes reticulatus, Poecilia vivipara) and cichlids (e.g., Oreochromis spp.) (Myers 1938). 
The Lesser Antilles apparently has only 1 endemic species, Rivulus cryptocallus, from Martinique (Burgess and Franz1989). Lee et al. (1983) list 5 native species, but Burgess and Franz (1989) think that three of these—Poecilia vivipara, P. reticulata and Synbranchus marmoratus (swamp eel)—are introduced. Eight families are listed as occurring in the Lesser Antilles—Poeciliidae, Anguillidae, Gobiidae, Eleotridae, Mugilidae, Gerridae, Centropomodae, and Carangidae—all of which can move between fresh and salt water, and some of which spawn at sea
.
The freshwater fish fauna of St. Kitts-Nevis—and the rest of the Lesser Antilles— is not well studied. There are local reports of 9 species for St. Kitts, and about 5 species for Nevis. Though Mountain mullet (Agonostomus monticola) and mudfish (Gobiidae) are cited as occurring in ephemeral pools or streams after prolonged periods of rains (CCA/IRF, 1991), these seem to be very uncommon. Poecelia reticulata can be found in the streams on the southwestern side of St. Kitts. There is a Gambusia species, which was introduced to Dos D'ane Pond by Campbell Evelyn earlier this century. There was some attempt to introduce a trout species to estate ponds, but although they survived for a short time, they are believed to have died out. Nevis is known to have a Gambusia species, a mudfish (Goebidae) and one or two species of Tilapia. There is mention of Mountain mullets (Smith, 1745), but their current status is not known (Horwith and Lindsay 1999).
III. SUMMARY OF PROJECT SITES 

Table 8. Summary of Project Sites and Designation 
	PA Type
	Designation
	NCEMA 

Category
	Land Area (ha)
	Marine Area (ha)
	Total Area (ha)

	National Park/Protected Area

Legally designated with management plan.

	Central Forest Reserve (IUCN I) 
	National Park
	I/III
	5,060
	0
	5,060

	Royal Basseterre Valley (IUCN VI)
	National Park/Botanic Gardens
	I/VII
	200
	0
	200

	Proposed National Park/Protected Area

Priority sites identified for designation

	Nevis Peak (IUCN II)
	National Park
	I/III
	2,250
	0
	2,250

	Sandy Point (IUCN IV, V, VI)
	Marine Protected Area
	IV
	0
	9
	9

	The Narrows (IUCN IV, V, VI)
	Marine Resource Management Area
	IV/V
	1,690
	3,490
	5,180

	Keys Turtle Nesting Beach (IUCN IV)
	Area of Special Concern
	V
	0
	50
	50

	Sea Haven Turtle Nesting Beach (IUCN IV)
	Area of Special Concern
	V
	
	120
	120

	Booby Island (IUCN IV)
	Nature Reserve
	III
	300
	
	300

	Sites for LID practices

	Wash Ghaut
	Area of Special Concern
	V
	1
	0
	1

	Camps River
	Area of Special Concern
	V
	3
	0
	3

	Sandy Point (upslope)
	Undesignated
	-
	2
	0
	2

	
	
	9,506
	3,660
	13,166



Table 9. Extent of project sites by current protection status
	PA Type
	Land Area (ha)
	Marine Area (ha)
	Total Area (ha)

	Designated national park/protected area
	5,260
	-
	5,260

	Proposed protected area/undesignated
	3,940
	3,490
	7,430

	Areas of Special Concern 
	304
	170
	474

	Undesignated
	2
	-
	2

	Total area of project sites and areas of influence
	9,506
	3,660
	13,166



The objectives for management of each protected are not aligned to the six IUCN protected area categories. NCEMA categories (Table 10) differ from the IUCN protected area categories, in that they are not based on management objectives, but on the features and current or proposed use. IUCN categories are used as the global standard and are based on the primary objective, other objectives and distinguishing features. It would be useful to align the NCEMA categories with those of the IUCN, so that direct comparisons can be made with other similar protected areas around the world, in terms of management effectiveness, and their contribution to the CBD Programme of Work on Protected Areas. 

Table 10. Protected Area Categories in NCEMA (2008) Act and the proposed NCEPA Act. 
	NCEMA Category
	PA Type
	Description of St Kitts and Nevis PA Categories

	Category I
	National Park
	An area consisting of a  relatively large land or marine area or some combination of land or sea, containing natural and cultural features or scenery of national or international significance and managed in a manner to protect such resources and sustain scientific, recreational and educational activities on a controlled basis.

	Category II
	Historic Site
	A place or site which is historic by reason of an association with the past and its part of the cultural or historical heritage of Saint Christopher and Nevis, and such a classification may include archaeological sites, historic landmarks, and areas of special historic or cultural interest.

	Category III
	Nature Reserve
	An area containing outstanding or fragile natural features or life forms of national importance that need protection in an undisturbed state where the only permitted activities are management measures, controlled scientific research and educational study.

	Category IV
	Marine Reserve
	An area as provided in Section 23 of the Fisheries Act, 1984.

	Category V
	Area of Special Concern
	A place or site needing special protection and controlled use in order to stabilize or restore important ecological features or functions.

	Category VI
	Scenic Site
	An area containing a scenic feature of national or local importance.

	Category VII
	Botanic Garden
	A garden established for the preservation display and propagation of the national botanical resources.


IV. BIODIVERSITY, ECOSYSTEM SERVICES AND LAND AND RESOURCE MANAGEMENT AT PROPOSED PA SITES 
1. Background 
The agricultural sector in St. Kitts and Nevis has undergone radical transformation in the course of the last decade and which has changed the islands’ land use patterns and pressures on its ecosystems.  Sugarcane long dominated the landscape of both islands, but with production steadily declining for several decades (sugar accounted for 16.7% of GDP in 1981, 7.44% in 1991, and 4.6% by 2005), the Government officially closed the state-run sugar industry in 2005, which effectively ended sugarcane cultivation in the country.  The impact of this change was enormous for SKN’s environment and economy -- approximately 3,750 hectares of sugar cane fields (of a total of 5,050 hectares of agricultural land) were suddenly no longer under active management.  With the decline of the sugar industry, the government established non-sugar agricultural production as a national goal, and provided incentives and land leases to support this goal.  The non-sugar agricultural sector consists mainly of part-time farmers operating smallholdings of less than 1 hectare on which they cultivate root and tuber crops and vegetables for the local market; primary crops include pineapples, watermelon, papaya, tomato, white potato and sweet pepper, and there is a small livestock sector producing pigs, poultry, cows, sheep and goats.  However, most former sugarcane lands have not been converted to new agricultural production, and instead have either been converted to infrastructure (homes, tourism facilities, schools, commercial & industrial sites, etc.) or remained abandoned. While agriculture has traditionally been the primary economic sector in St Kitts and Nevis, much of the country’s recent economic growth has been due to the expansion of the travel and tourism sector.  In 2011, tourism contributed 7.5% (direct) and 28.0% (indirect) of total GDP, and accounted for 7.4% (direct) and 26.4% (indirect) of employment in the country.  After a downturn in recent years due to the global financial crisis, tourism is expected to grow rapidly in the coming years (7-10% growth in 2012, and 4.5-5% growth per year in the following decade.  The growth of tourism over the past decade has had significant negative impacts on the coastal and marine ecosystems of the country, including ecosystem destruction from construction of hotels and other facilities, beach erosion, pollution, and visitor impacts of coral reefs.  Fishing is an important source of employment in SKN, but overfishing in near shore areas has resulted in the decline of some targeted species.

Outside of protected areas, the vegetative communities in SKN have been greatly disturbed by human activity, particularly in lowland areas where intensive land use has removed the natural vegetation.  On St. Kitts, agricultural lands account for 28% of land below 1,000 ft. (though some of this area is former sugarcane land that has reverted to scrub or secondary forest), while infrastructure (residential, commercial, industrial, tourism and institutional) accounts for another 10%, with housing concentrated along the coastlines, and to a lesser extent, in small villages clustered along the island’s main roads.  The large Southeast Peninsula is primarily covered with scrub vegetation, while the remaining low elevation landscape is made up of rock areas, salt ponds, and beaches.  Mid-level elevations are characterized by mixed uses, including grazing, farming of food and tree crops and abandoned sugarcane farms.  Above 1,000 feet, the rugged uplands are predominantly covered by forest, though large swathes are secondary forests.  Approximately 80% of the land on St. Kitts is owned by the Government.  In contrast, on Nevis where large-scale sugar and cotton production ended many decades ago, 70% of the land is under private ownership, primarily in small land holdings (less than 2 ha.) that are becoming increasingly fragmented as they are sub-divided and sold.  Most agricultural production takes place at lower elevation, while land at mid-level elevations are dominated by housing and other infrastructure developments.  The central high elevations above 1,000 feet are predominantly forest clad—and will be included in the proposed Nevis Peak National Park.  

2. Land Cover changes

While some Caribbean countries such as Dominica have undisturbed and extensive forests, the vegetation of St. Kitts and Nevis suggests evidence of disturbance by human activity. In the lowland areas, intensive land use has removed all vestiges of the natural vegetation. Although the mountain peaks are still covered by forest, virgin forest characteristics are not present exept perhaps in isolated locations. Lower slopes are covered by secondary growth on abandoned farms. Forests in St Kitts and Nevis are primarily secondary growth as most of the original native vegetation was converted to sugar cane cultivation during the plantation era.
In 2005, the Government of St Kitts and Nevis opted to close the sugar industry on the island of St. Kitts. With the topography of the island having central volcanic cones with steep hillsides punctuated by numerous ghauts draining downstream and discharging into the surrounding sea. The loss of this extensive land cover threatened widespread loss of fertile top soils, increasing likelihood of greater land-based pollution of the sea, further destroying the already stressed and threatened coral reefs.  With the closing of the sugar industry came increases in forest and urban/built-up lands were accompanied by an economic shift from agriculture to industry and services.
Land cover in St Kitts shifted from approx. 65% agriculture in 1945 to les that 30% in 2000; from near 90% to almost 0 on Nevis. The extent of humid forest increased slightly, from approximately 25% to 30% on St Kitts and 20% to 30% on Nevis (Table 5). The continued decline of the forests was caused by conversion to agriculture, aquaculture, tourism, urban development and overexploitation. About 35% of mangroves were lost from 1980 to 2000 (MA 2005), and the forests have been declining at a faster rate than inland tropical forests and coral reefs (Duke et al. 2007). Relative sea-level rise could be the greatest threat to mangroves (Gilman et al. 2008).  Predictions suggest that 30–40% of coastal wetlands (IPCC 2007) and 100% of mangrove forests could be lost in the next 100 years if the present rate of loss continues.  As a consequence, important ecosystem goods and services (e.g. natural barrier, carbon sequestration, biodiversity) provided by mangrove forests will be diminished or lost (Duke et al. 2007).

When sugarcane production ceased in Nevis in the1950s, free-grazing goats, sheep, cattle, and pigs, have scarred and ravaged a vegetation that would have otherwise helped stem wind and water erosion and reduced the impact of sediments transported by run-off to coastal waters and reefs.

Table 5. Nevis: Land-cover changes from about 1945 (Beard 1949) to about 2001 (Helmer et al. 2008).




	Land-cover / forest formation classes  (Beard 1949) 
	1945
	2000
	 

	St Kitts
	 (ha)
	(ha)
	Change (%)

	Urban or built-up land, Golf courses, No vegetation (Other Uncultivated Land1)
	708
	1714
	142

	Herbaceous Agriculture, Mixed and Woody Agriculture (Cultivated Land)
	11,223
	4,557
	−59

	Pasture, Hay, Inactive Agriculture, other Grassy Areas and Drought Deciduous Woodland
	344
	3,278
	853

	Drought Deciduous or Semi-Deciduous Forest, Forest/Shrub, and Shrubland 
	809
	1,979
	145

	Evergreen Forest and Forest/Shrub (Seasonal Evergreen, Evergreen, and Cloud Forests) 
	3,946
	4,972
	26

	Nevis
	 
	 
	 

	Urban or built-up land, Golf courses, No vegetation (Other Uncultivated Land1)
	40
	977
	977

	Herbaceous Agriculture, Mixed and Woody Agriculture (Cultivated Land)
	8,013
	38
	−100

	Pasture, Hay, Inactive Agriculture, other Grassy Areas and Drought Deciduous Woodland
	0
	3,705
	3705

	Drought Deciduous or Semi-Deciduous Forest, Forest/Shrub, and Shrubland 
	668
	2,469
	73

	Evergreen Forest and Forest/Shrub (Seasonal Evergreen, Evergreen, and Cloud Forests) 
	1,295
	2,101
	62


(adapted from Helmer et al. 2008)

1. Project Sites 
1.1. Central Forest Reserve National Park

Background

The Central Forest Reserve was designated a National Park by the Government of St. Kitts and Nevis on 23 October 2006, and officially gazetted on 29 March 2007. It is the first national park to be designated in the Federation of St. Kitts and Nevis for the purposes of both biodiversity conservation and sustainable development. The Park contains the last remaining area of tropical forest on the island of St. Kitts; the thickly vegetated watersheds collect and store rainfall for the national water supply. Tourism is now a major foreign exchange earner for St. Kitts and Nevis, and the trails are used by the majority of ecotourism ventures on the island, as well as local recreational and educational programmes, thus a potentially important economic asset. Though there are no communities within the CFRNP, but there are reports of isolated dwellings but would lack tenure rights as these are Crown lands. This site is identified as an NCEMA Category I status, but also suggested that specific areas may have to be protected as an NCEMA Category III in the Systems Plan.
Description and Access
St Kitts is dominated by a chain of volcanoes; this area comprises the majority of the Central Forest Reserve National Park (CFRNP) which contains all lands above the 1000ft contour on St Kitts totaling 5060 hectares. All lands within the CFRNP are Crown lands and about 29% of the total land area of St. Kitts. Because the CFRNP is so large and centrally located relative to the small island of St. Kitts, the watersheds originating in the CFRNP’s effectively reach the entire island excluding the South East Peninsula. The highest of the volcanoes is the dormant Mount Liamuiga, with its crater at 3,793 ft. that is three quarters of a mile in diameter and up to 700 feet deep in which there is a small lake. Southeast of Mt. Liamuiga is the Middle range, with Verchild’s Mountain summit of approximately 3203 ft (976 m) and then the Olivees range, both with considered dead volcanic centers. These two ranges are separated by a broad gently sloping saddle of about 1500 ft (457 m) known as Phillips and Wingfield levels. There are no known historic or archaeological sites are documented within the CFRNP, though historic sites do exist near to the site’s perimeter, including the Winfield Estate. There are side roads and trails that access the CFRNP, both paved and unpaved. The Wingfield Road accesses the site, is narrow and only partially paved, though does receive traffic from island visitors. There is also a feeder road in Phillips and the road from Saddler is used to access trails to Mt Liamuiga.  Intact native forest may be present on the more steep inaccessible slopes and riparian areas within the CFRNP, but further research is needed to identify currently undocumented species and vegetation communities.
Biodiversity and Ecosystem Services 

Biodiversity: Biodiversity within the Central Forest Reserve remains largely undocumented with only a rapid baseline assessment carried out recently for the OPAAL project in 2011. A number of species have been recorded though their status on the island or more specifically within the reserve is poorly understood. However, documentation does suggest that within the CFRNP, there are species and natural communities of restricted extent, special habitat value, and/or of special concern.
Fauna: Birds: The CFRNP is an Important Bird Area (BirdLife International) due to its significance for populations of restricted-range species, with all 10 of the Lesser Antilles EBA birds occurring at this site, a number of which are confined to these forests on the island. All except the Green-throated Carib Eulampis holosericeus are common in these undisturbed moist forests. Six Neotropical migrant species are also known from the tropical moist forest on the island (BirdLife 2008)
. Little is known about the status or abundance of other avian species within the reserve, including the migratory American Kestrel Falco sparverius, Peregrine falcon Falco peregrinus. The Bridled Quail-dove. Geotrygon mystacea was hunted (legally) on St Kitts but the impacts to the species are unknown. The IUCN listed extinct red-capped bullfinch, thought to be extinct since the 1920s, inhabited the high forest on the volcano. The Brown trembler (Cinclocerthia ruficauda) and the Antillean euphonia (Euphonia musica) are both native to St Kitts and Nevis, and both IUCN LC due to their lanrge range.  Mammals: Seven bat species are reported in the site (Ming and Cooper 2011)
, all either IUCN Least Concern or unassessed. The introduced species of mammals include the Black Rat (Rattus rattus), the Norway or Brown Rat (R. norvegicus), the House Mouse (Mus musculus), the Indian Mongoose (Herpestes javanicus), the Green Vervet Monkey (Chlorocebus sabaeus) and feral populations of the Domestic Pig (Sus scrofa domesticus). Reptile, amphibians and fishes: Two native species of amphibians have been documented for the mountains of St. Kitts (CFRNP): Johnstone’s Whistling Frog (Eleutherodactylus johnstonei), abundant and with an expanding range, and Giant ditch frog or mountain chicken (Leptodactylus fallax), now considered extinct on both St Kitts and Nevis.
Flora: The upper slopes of the CFRNP contain Elfin and Sierra Palm Cloud Forest and Evergreen Cloud Forest on the peaks and ridges above 2,000 feet. The dominant vegetative types found here are Freziera undulata, Weinmannia pinnata, Charianthus spp., Clusia sp. and the Sierra palm (Acrista sp). Fumarole vegetation community exists as very small patches of extremely limited distribution on seven Lesser Antillian Islands including St Kitts and the CFRNP, and is restricted to areas around active vents in volcanic craters, where it is specialized to the soils, acidity and the gaseous conditions (US Geological Survey, 2007). Though reportedly harvested for timber or small agricultural plots took place in the past, this site is not longer harvested and the upper slopes may contain parcels of primary rainforest, though this has not been documented since Beard in 1949 at the headwaters of the Wingfield River and above the Mansion Estate. Possible unique species might be associated with these sites, on steep inaccessible slopes and unstudied riparian areas, and further study is warranted. Adiantum cf. pyramidale, a new record for St. Kitts and a West Indian endemic was recorded in the CFRNP, and both IUCN listed Vulnerable Cedrela odorata (Spanish Cedar) V, and the Endangered Swietenia mahagoni (Small-leaved Mahogany) might be present in the forests. Asplenium malcolm-smithii Proctor
, a St Kitts island endemic and not assessed by IUCN, was documented in 2013. 
Provisional Services/Freshwater: The CFRNP as a functioning watershed is the primary ecosystem service provided by the site. Most of the nation’s major watersheds are in the CFRNP, providing the island source of water. Of the island’s six freshwater springs, four are located within the CFRNP. The site’s vegetation is critical to intercept rainfall, slow its passage to the land surface below, store the rainfall and slowly release it. The CFRNP contains numerous ghauts (watercourses) which drain the water from the higher elevations following frequent rains. The terrain slopes steeply down from the central peaks and is folded by a multitude of deeply incised ephemeral ghauts that are the primary channels for rainfall runoff for short periods after rainfall and may attain depths of some hundreds of feet. Except for Wingfield and Cayon rivers that run most of the rainy season almost to the sea, the ghauts are otherwise ephemeral. The island of St. Kitts as a whole receives an average of about 64 inches (1625mm) of rainfall annually, while the higher elevations can receive up to 79 inches (2000 mm). A small number of springs are found primarily between 1,000 and 2,000 ft. elevation in the ghauts on the Central and Southeast Ranges but not on Mt. Liamuiga. Undocumented natural springs might occur in remote parts of the CRNP. Except for times of very heavy rainfall, the spring water infiltrates back into the gravel beds of the ghauts and rarely appears in the lower reaches.  Springs are also found in the vicinity of the Wingfield, Lodge, Phillips, Cayon, and Franklands. 

Regulative Services/Flood and Erosion Control: The forested slopes of the CFRNP provide flood and erosion control, without which would result in rapid runoff, erosion, land slippage, and severe water quality impacts. The ghauts from the CFRNP also form the primary linkage between the central mountainous area of the island, the lower elevation, and eventually the coastal waters. These forests help prevent sediment, pollutants from the CFRNP to be transported downstream during high run off events and ultimately effect coastal waters.    
Other: Other ecosystem services are provided by the CFRNP, including provisioning services (wild foods, genetic resources, biochemicals capture fisheries, fibre crops, regulating services (air quality regulation, climate regulation, erosion regulation, water purification, pest regulation, pollination, natural hazard regulation, water regulation, disease regulation, carbon sequestration), and cultural services (aesthetic values, recreation & ecotourism)
.

Resource Uses
The site is used for a variety of purposes, including small scale collection of plants, trees and plant parts at higher elevations used for charcoal production, collection of ornamental plants, roots and herbs as well as illegal farming
. The extent of this impact is thought to be limited, though should be further assessed. Services such as tour operators and forest guides, with estimates of 20 persons/day using the Crater trail during high season and up to 200 persons per afternoon using the Peter Manning Trail
, which unless properly monitored and with necessary facilities, could have cumulative impact on the park. Illegal hunting is not reported for the CFRNP, with the only native species remaining being bats. Bridled Quail-dove Geotrygon mystacea was hunted (legally), but it is unknown if this still occurs.

 
Area of Influence
Areas of influence include sites with human density within close proximity to the park boundaries or potential tourism activity. Excluding the effects of climate change and direct resource use within the park, areas of influence that can potentially negatively affect the CFRNP are downslope. These areas of influence include, but are not limited to, areas of high density use outside or immediately adjacent to the park boundaries, which includes but is not limited to, sites such as; 1) Kittitian Hill Development on the northwestern end of St Kitts, where increased density of person easily accessing the park trails can potentially impact the site, 2) The park entrance near Winfield Estate where recreational tourism takes place., 3) Numerous historic sites occur in the surrounding lowlands that are relatively close to the perimeter of the protected Areas.  The forest is accessed through this site on ATVs as well as through a zip line, used by locals as well as cruise ship and overnight visitors in relatively high numbers. There is no national park management of this site, including no facilities, no identification of key sensitive areas (if determined) nor any limitation on impacts within the park boundaries. In addition, there are no activities to control illegal cultivations (drugs) and resource uses are often accessed along primary access roads into the national park. Botanical information for the islands is limited and additional species may yet be recorded, further emphasizing the importance of protecting the site’s biodiversity. Agriculture does take place within the slopes of the CFRNP, though documented plots from satellite images (2000) suggest, at that time, limited agriculture within the site boundaries at only 75 ha of sugar and 152 ha of pasture and grass, with the remaining area comprising forest and / or other montane vegetation. In addition, the presence and abundance of the introduced Vervet monkey.
Summary of Main Threats:

Erosion: Erosion and sedimentation in watersheds and ghauts, with increased threat from inappropriate land use on steep slopes (illegal farming, squatting, clearing for charcoal).
Overcrowding: Uncontrolled visitation, primarily for recreational and tourism uses, at localized sites. Sites include (but not limited to) access points at Winfield Estate, Kittitian Hill volcano trail, and via vehicular and trail routes into the park. 
Extraction of Ornamental and Medicinal Plants: Traditionally used for small-scale collection of trees, plants, and plant parts.
Illegal Farming: Small plots for subsistence farming as well as marijuana. Cumulative impact threatens hillsides and erosion.
Hurricanes / Natural Disasters: Potential seismic activity, loss of forest cover from storms.
Damage to Water Resources: Farming within watersheds, erosion from storm, and contamination from farming.
Invasive Species: Monkey, rats, mongoose and undocumented invasive plants. 
1.2. Proposed Nevis Peak National Park

Description

Nevis, one of the distinct volcanic centers of the Lesser Antilles, lies along a parallel of the inner volcanic arc. Nevis is approximately circular and dominated by the central Nevis Peak, 985 m (3,232 ft.) high.  Windy Hill (309m) and Saddle Hill (381m) at the head and tail of the island, respectively, align with Nevis Peak to form a north-northwest/south-south-east trending spine comparable to the more pronounced spine of St. Kitts.  To the east, the spine is thickened by the bulge of Butlers Mountain (478m).  It contains approximately 12.9 square kilometres (5 square miles) of steep and rugged land. Slopes vary from almost zero near the sea, to over 40 percent in the vicinity of Saddle Hill, Butlers Mountain, Nevis Peak and Windy Hill. The proposed Nevis Peak National Park includes all areas of Nevis above the 1,000 feet contour level. The terrain slopes steeply for these peaks at approximately a 40 degree angle, flattening out to gentle slopes and low cliffs toward the coast. These steep slopes are characterized by deeply incised ghauts with steep sides with are the primary channel for drainage during periods of heavy rains. Most of this runoff is deposited in near shore coastal and marine areas, resulting in land and marine degradation issues. Runoff that is not deposited into the sea infiltrates and recharges the underground aquifers or collects in coastal lagoons. 
The management plan for the Nevis Peak National Park and Camps River Watershed was prepared in June 2009, both sites proposed in the December 2008 draft Nevis Physical Development Plan as “Designated Areas of Protection”. The total area for this site is approximately 2330 ha, or 25% of the total land area of Nevis, including Camps River Watershed. This management plan also proposed that the site be an IUCN Category IV protected area (Habitat/Species Management Area). This is different from the Systems Plan proposal for the site which suggested an NCEMA Category I, but with specific areas protected as an NCEMA Category III. It should be noted that the NCEMA categories bear little direct relationship with the IUCN categories. Though a protected area, private lands are held within the proposed site, though building is prohibited. 
Biodiversity and Ecosystem Services
Biodiversity: 
Fauna: Birds: Lesser Antillean endemic species limited to the upper forest of Nevis include the Brown Trembler (Cinclocerthia ruficauda) and the Lesser Antillean Flycatcher (Myiarchus oberi). Reptiles and Amphibians: The regionally endemic tree frogs (Eleutherodactylus johnstonei) is found within the forest (IUCN LC). Though no IBAs have been established for Nevis, all restricted range bird species identified for St Kitts are documented for Nevis. These restricted-range birds are all documented for the Central Forest Reserve National Park, and thus are likely found in the remaining forests of Nevis Peak.  Invertebrates: The following are documented for Nevis: Poisonous Centipede (Scolopendra dromorpha), Caribbean Mud Fiddler Crabs (Uca rapax), Wolf Spiders (Lycosidae), Great Land Crab (Cardisoma guanhumi), Donkey Spiders (Theraphosidae), Ghost Crab (Ocypode guadrata), Scorpions (Scorpionida), Land Hermit Crab (Icoenabita clypeatus), Crayfish (Macrobrachium acanthurus), Sally Lightfoot Crab (Grapsus grapsus), Lesser Blue Crab (Callinectes similes), Honeybees (Apis mellifera). Mammals: Eight species of bats are documented for Nevis, of which all are found within higher elevations. All are either IUCN Least Concern or unassessed.  Flora: The forests above 300 metres (1,000 feet) consist of evergreen-deciduous and deciduous forests on areas receiving between 127-152 cm (50-60 inches) of annual rainfall, and rainforest, montane forest, palm brake and cloud forests in areas above about 250 cm (90 inches, IRF 1991, p.16) of annual rainfall. The island has over 101 species and varieties of ferns and fern allies, most of which are limited to slopes above 300 m (1,000 ft). Dominated by Mountain Cabbage Palm (Euterpe globosa) and tree ferns (Cyathea arborea).  Montane thicket is found only on the west side of the Nevis Peak, dominated by Weedee (Podocarpus coriceus) and Mountain Cabbage Palm (Euterpe globosa). Rain Forest and Humid Forest is present on the northwestern side of the mountain above Jessup’s is the only substantial stand of tall forest on the island. The dominant species are Mountain Cabbage (Euterpe globosa), Gumlin (Dacryodes excelsa) and Burrwood (Slonea truncate), which forms a thick dense canopy. Exposed to high winds, the surrounding humid forest zone has smaller trees that do not form a thick dense canopy and predominantly Redwood (Coccolobis diversifolia). 

Provisional Services/Freshwater source: The watershed and water sources provided by the Proposed Nevis Peak National Park are the site’s primary ecosystem service. Nevis’ watershed extend from Nevis Peak and the adjacent mountain slopes and provide most of the island source of water. The Source, as it is locally known, is a natural surface water runoff and spring situated on the southeastern slopes of Nevis Peak above the Rawlins Community, originally tapped for potable water provisions, surrounded by hundreds of ha of montane forests, palm brake and small tracts of rainforests, trails, and steep valleys. The vegetation of Nevis Peak is critical to intercept rainfall, slow its passage to the land surface below, store the rainfall and slowly release it. Water drains in a radial pattern from Nevis Peak to the ocean through ten (10) major drainage basins and is interrupted only by the smaller volcanic cones of Hurricane, Saddle and Round Hills. These basins comprise ephemeral ghauts that may consist of up to three stream orders; Camps River, Barns Ghaut and Kitt Ghaut. In some basins water is channeled from 1500 feet above sea level through relatively straight ghauts with steep but not extended sides. The steep sloping sides of the ghauts favour rapid run-off that causes a quick flow of water to the island's coastal areas. This is coupled with the fact that the rain forest is very small and readily exposes any run-off to open evaporation, thereby reducing the amount of available recharge. In addition, the gently sloping peripheral/coastal section of Nevis is not extensive enough to allow for substantial recharge. Almost all of the ghauts are ephemeral except the Bath Stream, which   flows year-round to the sea from springs less than 1-mile (1.6-km) inland. Most of the other ghauts flow intermittently, about 3 to 4 times annually, but more excessively after rainfall.   

Regulative Services/Flood and Erosion Control: The forested slopes of the Proposed Nevis Peak National Park provide flood and erosion control, without which would result in rapid runoff, erosion, land slippage, and severe water quality impacts. Prevention of downslope marine and coastal sedimentation from the site’s rainfall and ghauts is also a key service provided by the forested peaks and slopes of Nevis. The forests help prevent sediment, pollutants from being transported downstream during high run off events and ultimately effect coastal waters.    
Other: Many of the ecosystem services provided by the Central Forest Reserve on St Kitts are also provided by Nevis Peak. A proposal for its declaration as a National Park indicates its biodiversity (of which detailed inventory data is not available), erosion regulation and water services as well as potential increased future recreational value as the primary services the site provides. However, provisioning services (wild foods, genetic resources, biochemicals capture fisheries, fibre crops, regulating services (air quality regulation, climate regulation, erosion regulation, water purification, pest regulation, pollination, natural hazard regulation, water regulation, disease regulation, carbon sequestration), and cultural services (aesthetic values, recreation & ecotourism) likely contribute as well. Comprehensive studies of the forest are needed to ensure all biodiversity and ecosystems of significance are documented and appropriate action taken for their protection 
Resource Uses and Threats

Although the 1000 ft. contour line is well known in Nevis as a proposed protected area and development is not permitted within this areas, there is intrusion into the proposed protected area. Cutting for charcoal production, built development, overharvesting of plants, clearing for farming, livestock grazing, dumping of waste all are documented uses and threats to the site and do take place above the 1,000 ft. contour. As with the Central Forest Reserve on St Kitts, Nevis Peak faces the effects of human density within close proximity to the park boundaries, as well as the effects of resource use. Excluding the effects of climate change and direct resource use within the park, areas of influence that can potentially negatively affect the Nevis Peak are downstream. These areas of influence include, but are not limited to, areas of high density use outside or immediately adjacent to the park boundaries. There is no national park management of this site, including no facilities, no identification of key sensitive areas (if determined) nor a comprehensive understanding of the impacts of current activities on the site and its resources. Estimates of vegetation loss within the site are unclear, but cutting of mature vegetation in Nevis does take place, primarily for charcoal production, boat building materials, and construction materials for houses and joinery as well as for fish pot sticks,. The clearing of vegetation for houses on both steep and gently sloping lands additionally contributes to soil erosion, particularly in watersheds and guts on the islands steep slopes.  Introduced invasive species continue to be present within the forest reserve, including Vervet Monkeys (Chlorocebus sabaeus), Old World rodents (Black or Tree Rat Ratttus rattus, the Brown Rat R. norvegicus and the House Mouse Mus musculus. The Indian Mongoose (Herpestes javanicus) and the Marine Toad (Bufo marinus) are also introduced. 
Summary of Main Threats:

Forest clearing of mature vegetation: for charcoal production, boat building and housing construction materials.
Over Harvesting of Plants: Traditionally used for small-scale collection of trees, plants, and plant parts.
Built Development: Adjacent and/or within proposed park boundaries.
Illegal Farming: Clearing for small scale subsistence farming. Cumulative impact threatens hillsides and erosion.
Livestock Grazing: Including grazing of feral donkeys and other small ruminants. 
Water Contamination: From farming (fertilizers/pesticides, monkeys and domestic sources) and activities within watersheds.
Dumping of Industrial and Construction Wastes: In protected area, threatening contamination of water supply. 
Landslides/Erosion: Erosion and sedimentation in watersheds and ghauts, with increased threat from inappropriate land use on steep slopes (illegal farming, squatting, clearing for charcoal).
Invasive Species: Monkey, rats, mongoose and undocumented invasive plants. 

1.3. Proposed Sandy Point Marine Management Area
Description 

The Proposed Sandy Point Marine Management Area is an approximately 9 ha marine site located at the northern tip of St. Kitts adjacent to the town of Sandy Point which has a population of approximately 3,140. Nearby villages include Fig Tree, Half Way Tree and Newton Ground. The proposed Marine Protected Area of Sandy Point will extend for approximately 5 km from Brimstone Hill in the south to Belle Tete in the north. These boundaries comply with those proposed in the St. Christopher National Physical Development Plan for the Sandy Point Marine Reserve. The town is the capital of Saint Anne Sandy Point Parish. Sandy Point town was once the busiest ports in the region, but the bulk of commercial activity was moved from Sandy Point to Basseterre in 1727. The port closed in 1984 after damage caused by Hurricane Klaus. Sandy Point Town is an important industrial and tourism center. Brimstone Hill (a UNESCO World Heritage Site), the largest fortress ever built in the Eastern Caribbean by the British, is accessed through Sandy Point, as are Kittitian Hill and other existing and planned developments. 
Biodiversity and Ecosystem Services
Biodiversity: The Sandy Shoal Coral Reef can be found on the north-west corner and leeward side of the island at the town of Sandy Point. The site contains beaches where endangered turtles come up to nest (at Fig Tree and just north of Fort Charles), extensive coral reefs (fringing and offshore), seagrass beds which are already showing signs of damage, fisheries resources that support the fishing industry which is the main income generator for the town of Sandy Point, reefs which also support dive tourism. Turtles nest on the beaches a Fig Tree (within the Marine Management Area) and just to the north of Fort Charles, and are threatened by sand mining.
Reef: There are two main reefs at this site, one is located less than a mile offshore and is described as one of the more prolific reefs, exhibiting the highest numbers of fish, healthiest coral and most abundant octocoral life. This reef constantly being swept by currents which can vary from mild to very strong, and is one of the northernmost reefs of St Kitts of the sheltered Caribbean Sea. This reef is in relatively open water and is always being swept by moderate to strong currents The reef consists of a very large flat shelf of rock which is no more than 15 feet at its deepest point on top which abruptly drops off on the seaward edge to approximately 35 feet where it can be seen that very large chunks of rock most bigger than school buses have broken   off the shelf and lie in anywhere from 20 feet to 60 feet of water. These large chunks   provide very extensive overhangs which provide homes for a multitude of reclusive   fish species such as cardinalfish and glassy sweepers as well as nurse sharks and   eels. The shallows of the reef have an appearance of a garden with hundreds of   gorgonians swaying in the current. The deeper portions of the reef are reserved for   more stony coral and sponges. Visibility in this area is usually good as it is   constantly being cleansed by currents, however, sometimes these same currents can   bring in clouds of silt discharged from rivers along the shore. The second reef described is located in a sheltered bay closer to the shore and the village of Sandy Point. On this reef there were many juvenile Yellow Goatfish - (Mulloidichthys   martinicus) and chromis, however, the fish, coral and sponge life was drastically less Sandy Shoal Reef. In addition, no garbage was observed on Sandy Shoal Reef whereas old tires, televisions, galvanize, bottles and other refuse was found along the edges of the near-shore reef.    

Fish: Sandy Shoal Coral Reef is inhabited by myriad species of fish with many having fairly large   populations. Many species of damselfish, wrasse and even triggerfish were observed to be abundant on the reef. With the currents sweeping water over the reef many   hundreds of fish can be observed darting above the reef feeding in the water column   on organisms brought in by the current. Fishing priority zones are proposed within the management area, both to the north and south of the reserve. Within the reserve are 3 dive sites.
Coral and Sponges: The shallow shelf section of the reef is covered by a wide variety of gorgonians from sea plumes to sea rods and large sea fans. All types of healthy octocorals can be found in the shallows. A few very large barrel sponges were observed on the deeper   portion of the reef with a few of these showing signs of disease. Though not as   prevalent as the octocorals, many stony corals were also observed along the deeper   portion of the reef with smaller mounds of healthy star, brain and mustard hill   corals being common. 

Provisional Services/Fisheries: The Sandy Shoal Coral Reef is an important nursery for fish stocks, with its healthy reefs and seagrass providing nursery habitat, livelihood for fishers, and is one of St Kitts recognized fish landing sites (Sandy Point Fish Landing Site). This is a very productive and healthy reef that requires protection to ensure continued provisional services to the island’s fisheries population.  Fishing – fish take at Landing Zone, number of fishers, changes in lbs/effort
Cultural Services/Recreational: The site is used for a variety of purposes, and is a prime recreational site for diving and snorkeling, providing tourism revenue to St Kits’ tourism economy. The reefs within the bay shows many signs of being impacted by humans, the most prevalent being the large volume of land based debris being deposited on the reef, though this is likely not a tourist related issue. The effects of indiscriminate dropping of anchors has resulted in significant reef damage, both from fishing vessels and dive boats. There have been a number of conflicts in the Sandy Point area between users of the resources for subsistence i.e. the fishermen and users of the resource for recreation, i.e. the dive operators. Three dive sites are in the Marine Reserve: Paradise Reef, Anchors Away and Red Drum. Any further work to be conducted for establishing the MMA at Sandy Point must be done in consultation with all stakeholders to ensure that no group is excluded and ensuring “buy-in” from the local communities.

Area of Influence

Inland from the Proposed Sandy Point Marine Reserve is the Brimstone Hill National Park, also a UNESCO World Heritage Site.  Kittitian Hill and other developments are upland from Sandy Point and erosion and sedimentation are issues at this site.  Ghauts flow from the central mountains to built-up areas, such as Sandy Point Town, for which there has been some integrated into the urban drainage system. However, future and proposed development projects in the Sandy Point area, including Kittitian Hill and nearby golfcourse, could pose runoff and sedimentation issues if not properly addressed. The conversion from sugarcane to other land use practices have resulted in large expanses of lands being left without vegetation and/or farming, resulting in increased risk for runoff and sedimentation from the mountains and ghauts to continue to impact offshore coastal and marine resources. Sand mining near Sandy Bay also contributes to the sites degradation and will be addressed within this area of influence.  

 Summary of Main Threats

Overfishing: Declining fish stocks.
Climate Change: Affecting coral and fish productivity.
Closure of Sugar Industry: Increased erosion and sedimentation from unsuitable land uses on fragile soils. 
Tourism Development: Land-based degradation affecting marine environment.
Sand Mining: On turtle nesting beach north of site.
Anchor Damage to Reefs and Seagrass beds: Directly affecting reefs from anchor damage.
Invasive Species: Lionfish.
1.4. Keys Turtle Nesting Beach
Keys Turtle Nesting Beach is identified as the sole Key Biodiversity Area (KBA) for St Kitts and Nevis due to its importance to nesting leatherbck sea turtles (Dermochelys coriacea) in St Kitts. This site is also a proposed Area of Special Concern (NCEMA Category V) due to its importance to the species conservation. Though part of the St Mary’s Biosphere Reserve, the site is under the ownership of the Government of St. Kitts. The Cayon to Keys stretch of beach, Keys Turtle Nesting Beach, is approximately 4 km long (estimated at 50 ha) and is within the marine core area of the St Mary’s Man and Biosphere Reserve which totals 212.37 ha, established for the long term protection and conservation of the biodiversity within the SMBR. The proposed site for Project activities only focuses on the Keys Turtle Nesting Beach. Historically, this site was noted for its turtle hunting. 
Biodiversity and Ecosystem Services

Biodiversity: Keys Turtle Nesting Beach is the primary nesting habitat of the leatherback sea turtle (Dermochelys coriacea) in St Kitts as well as portions of the beaches also known for nesting hawksbill turtle (Eretmochelys imbricate). Monitoring on Keys Beach began in 2003 with the establishment of the St. Kitts Sea Turtle Monitoring Network as part of the Sea Turtle Recovery Action Plan for St. Kitts and Nevis. The marine Core Area It also includes offshore reef and waters which provide early protection for sea turtles and many other species of flora and fauna as well as the rocky cliffs and coral reefs directly adjacent to the principal turtle nesting areas due to their impact on turtle habitat and for their intrinsic ecological values. The marine core area encompasses the nesting habitat of both leather back (endangered species) and hawksbill turtles (critically endangered species). It is home to coastal avifauna, two reef systems located north and south of the Cayon river and promote activities such as fishing conch diving and sea grapes and sea moss harvesting. The marine core zone begins in Canada near the Greatheeds Salt Pond and extends to the coastal outlet of Ottley’s Ghaut. The recognized importance of protecting the watersheds of the coastal Core Zone results in the incorporation of drainage ways locally known as “ghauts” and their mountainous headwaters, which originate in the Central Forest Reserve. This portion of the Central Forest Reserve National Park, included in the SMBR, is important for its potential impacts of runoff and siltation that can affect nesting turtles if not properly managed. 
Resource Use Patterns 

Traditional subsistence activities continue to the present. Currently, the most noteworthy subsistence activity is poaching of turtle for meat, oil, and eggs. Following passage of legislation protecting turtle harvesting during critical periods of the year, the St. Kitts Sea Turtle Monitoring Network (SKSTMN) was established in 2003 as part of the Sea Turtle Recovery Action Plan for St. Kitts and Nevis. Volunteers and technicians monitor the nesting of loggerhead, hawksbill, and green turtles at the Keys to Cayon Beach area which helps to reduce poaching out of season. As a protective and economic stimulus measure the SKSTMN started promoting ecotours of the nesting sites in the Keys to Cayon Beach area. 

Other marine activities include lobster and conch fishing as well as deep slope and offshore pelagic fishing. For St. Kitts, the main artisanal fisheries are: Coastal Pelagics Fishery, Offshore Pelagic Fishery, Reef and Bank/Deep Slope Fishery, Lobster Fishery, Conch Fishing, and Turtle. The near shore marine area is used by local fisherman collecting sea moss, conch, and lobster and for spear fishing. The marine area is also an important location for fisheries research particularly on humpback, sperm, Byrde’s whales as well as dolphin, mahi mahi, wahoo, and tuna. Although overall fishing activity is less prevalent in the SMBR over recent decades, fish traps (pots), casting nets, spear fishing, and line fishing are techniques still used today. The steep cliffs north of Cayon Beach are picked for whelks and other molluscs. Sea grapes continue to be collected in the flatlands above the rocky coastline. The inshore waters sheltered by the reefs facilitate growth of large swaths of sea moss beds, which is collected and used in local drinks as an energizing agent, and sold worldwide for its medicinal purposes. Other marine uses include snorkeling, scuba diving, windsurfing, and surfing. These activities are infrequently practiced because of the dangerous reputation of the Atlantic Coast of St. Kitts. Residents use the beaches and traditional swimming areas, such as Devils Hole, for relaxation, swimming, and other fitness activities. Issues related to erosion and downstream sedimentation from uphill ghauts, including Wash Ghaut (see below), will be addressed through pilot Low Impact Development (LID) projects. 
Summary of Main Threats

Inappropriate Development: Upslope, increasing erosion and sedimentation at site.
Human Activity: Driving, horseback riding, littering, sand mining.
Poaching: Sea turtle eggs.
Light Pollution: From nearby developments. 
Predation: Sea turtle eggs.

1.5. Royal Basseterre Valley National Park
Since the early 1970’s St. Kitts-Nevis began to explore and exploit its groundwater resources. At first efforts were concentrated on St. Kitts as the increasing demands were greater there. The first area of concentrated exploration was in the Basseterre area. This led to the identification of the Basseterre Aquifer which is today a major source of potable water to the Capital City of St. Kitts (Basseterre) and surrounding areas of St. Peters, Frigate Bay and the Southeast Peninsula. The area of the watershed is approximately 7 square miles and stretches from the Olivees Mountains in the North to the Coastline in the south and is bordered on the east by the Conaree Hills and on the West by Mattingley/Camps. The majority of the Basseterre Valley watershed is vegetated land with over 30% representing disused government-owned sugar cane fields. Much of the area is relatively flat, abandoned sugar cane lands with about 30% of the overall area having an elevation of 240 m to over 610 m (in the northwestern section). The site is designated as NCEMA Category I for the majority of the site and an NCEMA Category VII for part of the area identified for a botanic garden. 

The Basseterre Valley lies immediately adjacent to the capital town of Basseterre and to the main tourist area of Frigate Bay. The valley was monoculture of sugarcane until the cessation the sugarcane industry in 2005. Underneath the valley is one of the most significant and the most exploited aquifers in the country. The aquifer produces approximately million gallons of the daily water consumption of 4 million gallons per day, and provides 60% of the water supply to Basseterre. Approximately 70% of lands in the watershed are owned by the government, with pressures to develop this land. In recent times, there is an increasing trend towards medium to high density developments as well as an increase in informal settlements. Increased urbanization in the watershed poses serious challenges related to solid waste disposal, municipal wastewater treatment, and urban runoff. There is no municipal sewage collection or treatment facility for the town of Basseterre which has over 5000 residents. Almost all of the homes use septic/soakaway systems. Fortunately, more than 50% of the population resides in the lower parts of the watershed, where sewage leachates may not pose a significant bacterial to water quality in the aquifer. However, rural settlements that have developed in linear patterns along the main access roads that follow the river valleys also use soakaway systems and associated bacterial loads may directly threaten the aquifer if settlement densities increase in the future. Urban run-offs from parking lots, industrial areas (machine shops and dumps), and roadways may also increase hydrocarbon loads. This includes the airport runway which represents a major impermeable area immediately above the well-field. These pollution threats can be mitigated through careful and integrated physical planning.
The stated goals of the Royal Basseterre Valley National Park Management Plan are to primarily to protect the water aquifer in the Basseterre Valley, create a botanical garden of native species for education and recreation purposes, other recreational activities including provide active and passive outdoor recreation opportunities, Serve as a high-valued tourist attraction to experience and enjoy St. Kitts, as well as other educational and welfare purposes. Upland from the National Park are two ghauts, College and Westbourne that have caused significant damage to the lowland sites as well as the aquifer. These ghauts have received attention by the Government of St Kitts and Nevis due these impacts, particularly College Ghaut, where LID practices have been implemented to address runoff and erosion issues. 
Ghauts on St Kitts and Nevis

On both St Kitts and Nevis, ghauts (narrow watercourses on steep slopes) form an integral part of the island-wide surface drainage system, conveying rainfall runoff from the heights of the mountains to the sea. Some ghauts are deeply incised with steep sides with are the primary channel for drainage during periods of heavy rains. Significant damage is caused by runoff and erosion from these ghauts, particularly after periods of heavy rainfall, causing severe damage to infrastructure, natural resources and livelihoods. Most of this runoff is deposited in near shore coastal and marine areas, resulting in land and marine degradation issues. Some of the ghauts flow directly to the sea cause significant damage through sedimentation and land based pollutants (including agricultural fertilizers, chemicals, garbage and waste) that are deposited on near shore habitats, including mangrove, seagrass beads and coral reefs. Others flow via salt ponds, causing damage to mangrove and its biodiversity. With the loss of salt ponds due to coastal construction, primarily to accommodate the growing tourism industry, this runoff is deposited into the sea. 
Ghauts on St Kitts and Nevis are listed as Areas of Special Concern in the NCEMA Acts, requiring these sites be managed in the public interest as stable and productive drainage systems. This Project proposes to carry out Low Impact Development (LID) pilot projects mid-elevation within the 3 ghauts identified below, based on land use, degradation and specific effects of the ghauts on biodiversity and downstream environmental issues.  Degradation and threats facing the ghauts include, but are not limited to, illegal dumping, sand mining, unauthorized development, agriculture and grazing. 
1.6. Wash Ghaut (St Kitts)

Description

Wash Ghaut is located on the eastern site of St Kitts and extends down from the Central Forest Reserve National Park. Where this ghaut passes suffers severe land degradation in near a relatively highly populated areas. Wash Ghaut, near Dale Hills and the Spooner’s area in the Canada Hills, has been a focal point of local land use history. In the early 20th century, people washed clothes in the upper reaches of the ghaut where there was a steady stream of water particularly during the rainy season. The villages of Canada, Canada Estate, and Upper Canada are located at the edge of St. Peter’s Parish and did not contain more than 500 individuals in 2001. The principal villages of Cayon and Keys are near the ghaut. Approximately one-third of the population of Keys Village resides on the east side of the main island road. Established in 2008, Windsor University School of Medicine located at Brighton’s Estate in the Transition Zone has an annual population of 750 non-resident university students.

The primary importance of ghauts is effective drainage, and consequently the reduction in the potential for localized flooding. In addition, ghauts serve as vegetated corridors which host several species of plants and animals, as well as are a source for sand mining in St. Kitts to support the construction industry. There is legal and regulated sand mining in some of the ghauts, including Wash Ghaut, usually in areas closer to the coast. There is also illegal sand mining, though not noted for Wash Ghaut.   

Resource Use and Threats

In St. Kitts, illegal sand mining in selected ghauts (see above) is a significant threat. In addition, there are residences located in close proximity to the Ghauts, as well as agricultural encroachment and some squatting. Indiscriminate dumping of garbage and other types of solid waste is also observed in some of the ghauts. In Nevis, illegal sand mining in the ghauts is not a problem. Instead, the greatest threat   is unauthorized construction close to the banks of or even within the ghauts. Indiscriminate dumping of garbage and other types of solid waste is also observed in   some of the ghauts, agriculture/ Grazing. Given the designation of the Federation’s ghauts in the NCEMA and MCEPA Acts, activities including the following are prohibited: Cultivation, cutting, burning or clearing of land or vegetation, grazing of livestock, construction of any structure, mining of sand, pollution or illegal dumping.

Given the status of ghauts on both St Kitts and Nevis as NCEPA and NCEMA Acts, requiring these sites be managed in the public interest as stable and productive drainage systems. As such, though the following activities are prohibited (cultivation, cutting, burning or clearing of land or vegetation, Grazing of livestock, construction of any structure, mining of sand, pollution or illegal dumping) much of these activities still take place. The projects pilot LID practices will address erosion and sedimentation issues, while strengthened PA capacity and management will further facilitate enforcement of regulations.  

1.7. Camps River Ghauts (Nevis)

Camps River Ghaut extends from the 300 m elevation on Nevis to the shore.  The coastal wetland system at the mouth of the Camps River is approximately 3.9 sq. km. It consists mainly of mangrove swamp, of which few remain in St Kitts and Nevis, that provides coastal landscapes and habitats that supports a rich assemblage of birds and invertebrates. It is also a fish nursery, and provides protection to this section of windward coast from erosion by waves and storm surges. This coastal area extends into the Proposed Narrows Marine Management Area. 
Resource Use and Threats
This ghaut is easily accessible and thus a number of uses that can threaten the ecosystem services provided by the watershed, and case downstream coastal and marine degradation from erosion, sedimentation and pollution. The Protected Area Management Plan for the Proposed Nevis Peak National Park and Camps River Watershed Area (2009) reported the greatest use of Cams River Valley was residential housing, with some farming and one hotel. Springs that feed the water system are a well-known and a frequently used recreational site. Most people that used Camps River Valley were for stays above 50 days and between 35 and 50 days, suggesting longer term residents. The primary resource uses listed for the Camps River valley and the adjacent sea were, in order of use, fish, beach, fruits and vegetable, hotel services and fresh water. Little timber or charcoal was reported to be extracted from this site. The wetland system of Camps River is also threatened by development on the east and by agriculture on the west. Poorly regulated sediment and erosion control on construction sites, and inadequate stormwater runoff controls permit major amounts of sediments downstream that impact sea grass and coral reef systems. 
1.8. Sandy Point/Brimstone Hill Upland Site

The Proposed Sandy Point Marine Reserve is an approximately 9 ha marine site located at the northern tip of St. Kitts adjacent to the town of Sandy Point. Inland from the Proposed Sandy Point Marine Reserve is the Brimstone Hill National Park, also a UNESCO World Heritage Site. Kittitian Hill and other developments are upland from Sandy Point and erosion and sedimentation are issues at this site.  Ghauts that flow from the central mountains to built-up areas, such as Sandy Point Town and Basseterre, have been integrated into the urban drainage system. Future and proposed development projects in the Sandy Point area, including Kittitian Hill and nearby golf course, could pose runoff and sedimentation issues if not properly addressed. The conversion from sugarcane to other land use practices have resulted in large expanses of lands being left without vegetation and/or farming, resulting in increased risk for runoff and sedimentation from the mountains and ghauts to continue to impact offshore coastal and marine resources. Sand mining near Sandy Bay also contributes to the sites degradation and will be addressed within this area of influence.  Need more information on upland development activies
1.9. Narrows
The proposed Marine Protected Area is an area of approximately 35.25 sq. km (13.6 square miles), a shallow passage between the southern end of St Kitts (Southeast Peninsula and the north coast of Nevis), 3.5 kilometres wide at its narrowest. The site is bound to the northeast by the outer edge of the stony coral reef, encompassing the ‘drop-off’ into deep water. The southeastern boundary is situated at right angles to the shore from Hick’s Cove (to the south of St James’s Church). The northwestern boundary is the mid-line between Nevis and St Kitts, passing through Cow Rocks. 
Biodiversity 
The primary habitats of the narrows are very large beds of dense seagrass with small areas of semi-consolidated rubble and unconsolidated sand with algae. These seagrass communities are typically co-dominated by turtle grass (Thalassia testudinum) and manatee grass (Syringodium filiforme). The site is bordered to the southeast by the IUCN listed Endangered Elkhorn coral (Acropora palmata) stumps, Flat gorgonian hardgrounds and some hardcoral framework. Elkhorn coral are among the most important reef-building coral found in the Caribbean though steadily bleaching due to the ocean's rising temperature. Sandy beaches, rocky shore and mangrove communities form the intertidal zone, further increasing the habitat diversity within the proposed protected site. Salt ponds and remaining remnants of mangrove are found on the SEP, but dredging is planned to accommodate the Cristophe Harbour development, one of which has already been dredged in the SEP to accommodate a marina. Booby Island, an IBA, is critical to nesting birds (see below). All three IUCN listed turtles reported for SKN nest at Sea Haven Beach (see below). These include the Hawksbill turtle (Eretmochelys imbricata), Green turtle (Chelonia mydas), and Leatherback turtle (Dermochelys coriacea). The IUCN categorizes the leatherback and hawksbill turtles as critically endangered and the green turtle as endangered.
Ecosystem Services 
The Narrows is an important nursery for lobster and the CITES listed Queen conch, with its healthy reefs and seagrass providing nursery habitat and livelihood for fishers. Both the coral reef and sea grass communities provide habitat for commercially important fish species, primarily spiny lobster and queen conch, which depend upon both habitats at certain periods in their life cycles. The site produces nutrients that are important in sustaining the life of fish species and other organism and reefs that act as barriers during periods of heavy wave attack (also important contributors to white sands). Fishing – fish take from Narros, number of fishers, changes in lbs/effort
Resource Use and Threats
The site also provide recreational services and is used for a variety of purposes, and is a prime recreational site for diving and snorkeling, providing tourism revenue to St Kits’ tourism economy. The effects of indiscriminate dropping of anchors has resulted in significant damage to reefs and seagrass beds, both from fishing vessels and dive boats. There are a myriad of other resource uses within The Narrows. Aside from being a primary fishing resource for conch, lobster and fish, land based uses within the site are found on both the southeast peninsula of St Kitts and the northern shore of Nevis. These include villa development and marina development. The northeastern shore of Nevis includes Keys Turtle Nesting Beach, 2 fish landing sites (one with 15 boats and the other 6 boats), a hillside housing and tourism area and a nearby hotel. Scuba is a key recreational activity within the site, as is recreational beach use. Transportation lanes exist within this site, primarily ferry’s that go between both islands, directly across the narrows or from Basseterre, St Kitts to Charlestown, Nevis. These ferries run multiple times daily, are a major transportation route for residents of both islands, and a source of income for operators
Summary of Threats

Uncontrolled diving and indiscriminate anchoring of boats; damaging both seagrass beds and coral. 
Overfishing; decreased lobster and conch take
Climate Change; coral bleaching, white band disease. 
Closure of Sugar Industry; Shifting land uses. Increased grazing, fires, coastal development and land based degradation and erosion/sedimentation affecting marine environment. Increased 

Tourism Development;

Anchor Damage to Reefs and Seagrass Beds; Primarily from recreational diving and fishing boats.
Invasive Species; Lionfish 
Solid Waste including International Garbage: Yacht and land based debris. 
Terrestrial sites within the Narrows of biodiversity significance

Booby Island: Located off the south shore of St Kitts, in the Proposed Narrows Marine Management Area between St. Kitts and Nevis, uninhabited Booby Island is a mix of dense, brushy vegetation and rocky outcroppings of xxx ha. Booby Island is a site of particular biodiversity significance due to its importance to nesting seabirds in St Kitts and Nevis. The islands is listed as an Important Bird Area by Birdlife International and is the only remaining breeding location for a number of species including Red-billed Tropicbird (Phaethon aethereus), Laughing Gull  (Larus atricilla), Roseate Tern (Sterna dougallii), Bridled Tern (Sterna  anaethetus), Sooty Tern (Sterna fuscata), Brown Noddy (Anous stolidus). In addition, the site meets the IBA criteria for Bridled and Laughing Gull. The shoreline of this circular islet is composed of large rocks which almost immediately meet a steep hillside. Ornithological information Booby Island is the only recorded breeding location within the Federation of   St. Kitts and Nevis for a number of species. In May 2004, the following species were recorded: Red-billed Tropicbird Phaethon aethereus (2 pairs), Laughing Gull Larus atricilla (125 pairs), Roseate Tern Sterna   dougallii (6 pairs), Bridled Tern Sterna anaethetus (60 nests), Sooty Tern Sterna fuscata (225 nests), and Brown Noddy Anous stolidus (8 pairs). No other avian surveys of the site are known. Conservation issues Booby Island is unprotected and appears to be the property of the Federation. Introduced mammalian predators at the site are unknown.  There is no easy boat access to the island; visitors must swim onto the rocks. Fisherfolk are reported to collect seabird eggs at this site, especially those of Laughing Gulls. The absence of mammals is only anecdotally mentioned but should be further researched. The presence and potential effects of invasive predators on nesting seabird due to egg and chick predation and requires further investigation and safeguards put in place to ensure no inadvertent introduction (by sailboat or other means) occurs. 
Sea Haven Turtle Nesting Beach: Sea Haven Turtle Nesting Beach is situated on the north coast of Nevis overlooking The Narrows. It is considered to be one of the most significant turtle nesting beach in the Federation, with records on this beach show nesting by Hawksbill, Leatherback and Green Turtles. It has been proposed by St Kitts and Nevis. This site is listed in the 2008 NCEMA Act as an Area of Special Concern (Category V) as a Turtle Nesting Beach and a Coastal Conservation Area under the Nevis Physical Development Plan (2008). This site is an important biodiversity resource as well as a potentially important tourism asset.  The Sea Haven Beach is a 1.2 km long stretch of beach located just west of the airport on the north of the island of Nevis. Monitoring on Sea Haven (also called Lovers Beach) Beach began in 2002 with the establishment of the Nevis Turtle Group. The main assets / resources on this beach and the surrounding area include suitable beach characteristics for nesting. Three species of marine turtles nest at this beach: leatherback, hawksbill and green. In the past 3-5 years 80 hawksbill, 4 green and 6 leatherback turtles have been tagged although it is estimated that approximately 200 turtles have nested on the beach during this period. The site is threatened by inappropriate development, in this case airport expansion, needed to accommodate an increasing tourist population, which would encompass the beach.  There is both legal and illegal sand mining, driving on the beach, poaching of sea turtle eggs, unsanctioned development causing light pollution negatively affecting hatching turtles, predation by invasive species (mongoose/rats) and removal of vegetation.
V. Analysis of threats to biodiversity and ecosystem services
Land degradation is an issue of concern for St. Kitts and Nevis given the small landmass size and the integral link between land-based and marine resources that are a strategic asset, particularly to the country’s tourism product. Most former sugarcane lands are characterized by slopes of 5-15% (and in some areas 25-30%) that are punctuated by numerous ghauts that drain into the surrounding sea.  Although a mono-crop, sugarcane protected and preserved the fragile volcanic soils of the islands; soils were only exposed once every 5-7 years when fields were replanted, and the St. Kitts Sugar Manufacturing Corporation (SSMC) actively managed sugar-producing lands, carrying out conservation programs on the more vulnerable lands in the sloped foothills and ghauts, as well as roads, drains and culverts. It is estimated that approximately US$2.2 million per year was spent on land management activities. With the decline of sugarcane production, loss of fertile topsoils, flooding and land-based pollution of the sea, including coral reefs and others sensitive areas, have increased, and recharging of underground coastal aquifers (which supply over 90% of the population with potable water) has declined. 
Reefs and marine resources in St Kitts and Nevis are threatened primarily by human activities, and the effects of climate change as well as invasive species. Human activities include those from coastal development, sediment and pollution, marine based sources of pollution and overfishing. The Reefs at Risk Index (Burke and Maidens 2004)
 identifies the most significant threat to most reefs in St Kitts and Nevis being fishing pressures (unsustainable harvesting), seconded by the effects from sediment and pollution from inland sources as well as the effects of coastal development. Marine based sources of pollution, the fourth major threat identified affecting Caribbean reefs, was the lowest of the four threat to St Kitts and Nevis. 
Table 12. Summary of threats and pressures on Project sites (adapted from St Kitts and Nevis 2010 Protected Area System Plan). See section 
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Habitat Destruction/Fragmentation: 

Habitat destruction and fragmentation in SKN is attributed primarily to overuse of lands for past mono-crop sugar cane agriculture; clearing of lands for residential and tourism development; farming on high elevations above the 1000 ft. contour; and, squatting and unregulated settlements. On St Kitts, Increased clearing of lands for residential and tourism development has resulted in human settlement, historically concentrated along the coastlines, to be shifted to the upper slopes as available coastal lands decreased. A number of residential settlements have also been established on former sugar lands directly adjoining existing or proposed protected areas, taking place without ensuring sufficient vegetative cover (re-vegetating land after development is done). Unregulated settlements and squatting further contribute to land degradation. Squatter settlement areas in St. Kitts and Nevis are normally found outside formal settlement boundaries. This unplanned growth has resulted in, amongst other things, negative environmental health issues and environmental degradation, where service infrastructure is inadequate to meet even basic needs. The result has been significant deforestation, soil erosion, and improper waste (liquid and solid) disposal in these areas. Settlement in these areas has also increased pressure on wildlife and the threat of fires in and around PAs. 
No large-scale agricultural production is known to be occurring within the CFRNP, and amounts of subsistence
 agricultural activities of any type are not known, for which survey are needed. Some farming on upper slopes has shifted to the lower slopes due to the impacts to farming productivity by the invasive green monkey. Farmers interviewed (CFRNP Management Plan 2007) also indicate that farming within the site was locally extensive, as farmers preferred to use high elevation lands to decrease the likelihood of crop theft or of damage from monkeys. At least one small farm and some pasture exist within the area of the CFRNP at the end of the feeder road running upslope from Old Road Town. Widespread development of small-scale marijuana production that has led to some forest clearing with the site, but again the extent of the cultivation is not known. Deforestation on some hillsides in St Kitts is for charcoal, poles, fish traps, shacks and small farms on steep slopes is evident. Small scale clearing in the higher elevation forest area of St. Kitts have traditionally been used for small-scale collection of trees, plants, and plant parts for a variety of purposes, including wood for carving toys, trinkets, craft materials and furniture, charcoal production, herbs and roots for flavoring of drinks and food products or for home medicinal purposes, and sticks for traditional fish pot construction. Cutting of mature vegetation within the Proposed Nevis Peak National Parks boundaries is also attributed to the demand for fish pot sticks, charcoal, boat building materials, and construction materials for houses and joinery. The clearing of vegetation for houses on both steep and gently sloping lands additionally contributes to soil erosion, especially during the rainy season. 
In SKN’s coastal zones, the lack of PAs has allowed tourism development to take place in sensitive ecosystems, thereby destroying and degrading coral reefs, mangroves, and sea grass ecosystems, and has created beach erosion and pollution of coastal waters, resulting in a decline of important fisheries species such as lobster and conch. In addition, the dropping of anchors by diving and fishing boats has cause significant damage to coral reef ecosystems in some areas of the country. Sand mining for building purposes has undermined many beaches. In the process, sand dunes, which are provided by nature for protection of beaches against tidal surges, are destroyed, and this process destroys the natural nesting habitats of turtles. While law strictly prohibits large-scale removal of beach sand, it is still being practiced illegally in some places. The Narrows Marine Management Area in the Southeast Peninsula is directly affected by coastal tourism development, with the Christophe Harbour Development actively dredging salt ponds and mangrove that are resulting in siltation on the offshore reefs, loss of mangrove and related species, including invertebrate and bird species. 
Land Degradation

Erosion and flooding on former sugarcane lands is often caused by roads development and lack of appropriate drainage and soil conservation measures, particularly since the closing of the St Kitts Sugar Manufacturing Company in July 2005. Road development without appropriate erosion prevention measures and destruction of wetlands causes drainage problems and flooding during heavy rains, as does discharge of water from housing projects, especially runoff from heavy rains. Sedimentation from residential development on slopes results in erosion and sedimentation. Unregulated quarrying on both islands continues to result in significant erosion that effects nearby lands, ghauts, ponds and roadways, but the near shore coastal and marine environment, effects that include beach erosion, pollution and damage to coral reefs. Areas with extensive erosion include the Brimstone Hill area and the Southeast Peninsula, both which drain into proposed marine protected area sites. In the Southeast Peninsula (the southern portion drain into The Narrows), extensive erosion has resulted from past extensive deforestation coupled with road development. Many of the ghauts on the island have severe erosion problems, exacerbated by squatting and farming on high sloping lands/ and or on lands close to steep ghauts during times of intensive rainfall. 
Overgrazing by an abundance of feral donkeys and small ruminants (on Nevis) and free ranging livestock have denuded the vegetative cover in several areas and scarred the land surface (trenching by pigs). Increased urban development has reduced the availability of land for pasturing small ruminants and unauthorized grazing, partuclalry in the southern part of the island has become acute. Overgrazing by untethered animals has accelerated erosion and is more pronounced in the dryer parts of the country, especially in the Southeast Peninsula, a land area adjacent to the Narrows Marine Management Area, with critical seagrass beds and spawning grounds for lobster. In addition, bush fires have caused extensive damage to landscapes and increases the potential for soil erosion and sedimentation on adjacent marine habitats. The effects of fires are severe in the dry scrub vegetation of the Southeast Peninsula, much of which drains into The Narrows. Given that much of the land is privately owned often with absentee owners, this issue has been difficult to address. Water pollution from upslope erosion in unregulated settlement areas and sites without adequate services threaten downstream and coastal areas. In addition, discharge of contaminated water and other wastes into the sea from residential areas, restaurants and hospital In Basseterre, especially along Bay Road, takes place. The potential/possible contamination of the Basseterre aquifer from fertilizer use and the high bacterial count at most water quality monitoring stations due to domestic wastes, sewage treatment plant effluents, farm wastes are issues. 
Quarrying takes place on both islands, though the problem is of greater concern on the island of Nevis. In St. Kitts there is one quarry and this government controlled. Here, engineers from the Public Works department manage the mining and quarrying of rocks. On Nevis there are six major quarry operators on the island directly impacting some 27 hectares, with a further 30 hectares being indirectly affected. On Nevis, quarries are managed by the respective landowners and there is the serious problem of uncontrolled soil loss onto the main roads and into the coastal and marine environment. This quarrying for fine aggregates has left major scars on the landscape and has contributed to soil erosion, the buildup of ghauts beds and sedimentation of offshore reef and marine habitats. Though the quarries do not directly affect the Nevis Peak National Park, they are affecting the proposed Narrows Marine Management Area. Of specific concern are operation of unregulated open-pit quarries (5 total) due to the heavy siltation of watercources and reefs due to lack of retention of material and proposer disposal of wastewater. At quarry sites the vegetation cover is often completely removed and usually left without remediation after the operation has been closed.  The buildup of fine dust on surrounding vegetation causes gradual retardation of plant growth. 
Overexploitation of biological resources
Overfishing is one of the most pervasive threat to reefs within the Eastern Caribbean, affecting almost all reefs as evidenced by the absence of larger fish in the catch and scarcity of some of the larger species.  Collection of corals, fish and other creatures to keep or sell for souvenirs. The threat of fishing pressure on coral reefs and marine resources is listed as high at 97% of reefs in St Kitts and Nevis. Increased fishing effort in nearshore areas of SKN has resulted in steady declines in economically and ecologically important reef fishes, conchs, and lobsters, noted specifically for the Proposed Narrows Marine Management Area. 
Climate Change Threats

Caribbean Islands are in a state of increased vulnerability to climate change. Increase in average temperature, changes in precipitations patterns, sea level rise and increased hurricane intensity threaten lives, property and livelihoods. These changes will all negatively impact terrestrial biodiversity, and result in changes in floristic composition and ecosystem health and integrity. Biodiversity loss will continue to threaten the stability of the ecosystem services on which humans depend. Effects of these natural disasters are magnified when they occur in ecosystems that are already vulnerable due to human factors such as pollution, land clearing, and over-harvesting. Addressing these vulnerabilities and building resilience will ultimately entail improving land management practices, including reducing threats such as unsustainable tourism development, mining, agriculture and climate change. As a small island developing state, St Kitts and Nevis is threatened by the impacts of climate change, including an increase in the frequency of tropical storms; increased sea and air temperatures, and sea level rise.  Details on the impacts of climate change on terrestrial and marine ecosystems have yet to be adequately assessed. 

The effects of climate change are evidenced in St Kitts and Nevis, both to the terrestrial and marine environments.  External root causes of land degradation in St. Kitts and Nevis are related to the heightened vulnerability the country (and the rest of the Caribbean region) finds itself in with respect to climate change impacts and prevailing and future economic climate.  Two issues already noted in St Kitts are the increased frequency of destructive hurricanes and increased occurrence of prolonged drought conditions. Recent natural disaster experiences serve as reminder that the St Kitts and Nevis is particularly vulnerable to damage from tropical storms.  Since 1989, eight storms have affected the country - Hugo, Felix, Gilbert, Iris, Luis, Marilyn, Bertha and Georges. Damage from Hurricane Hugo (1989) has been estimated at E.C. $117 million (US$43 million), from Hurricane Luis and Marilyn (1995) at E.C. $149 million (US$55 million), and from Hurricane Georges (1998) at E.C. $200 million (US$74 million).  With increased frequency of hurricanes the country can expect to see accelerated land degradation that is precipitated by human-induced activity in vulnerable areas, mainly in the steep interior of the island.  Erosion from point sources (e.g. quarries) and non-point sources (e.g. farm lands) can be expected to increase.  Erosion of coastal areas due to storm surge and battering surf can be expected to impact the country.  With increased occurrence of drought events, the potential for forest fires that may defoliate and kill vegetation on hill slopes can also predispose these areas to heightened risk for land degradation.

There are also risks associated with seismic activity:  Earthquakes and volcanic activity are possible threats in St, Kitts and Nevis and these events can wreak destruction in inhabited areas and lands used for economic output.  Mt. Liamuiga on St. Kitts is seismically active, the most recent activity manifested in an earthquake swarm at the summit between October and November 1988. Earthquake activity continued through early December 1988 into January 1989.  Although no historical eruptions has been recorded from Nevis Peak (on the island of Nevis), earthquake swarms have been recorded.  Active fumeroles are found on the island.  A secondary concern is that of earthquake (and volcanic)-driven tsunamis, which could cause considerable damage and loss of life in low lying, densely populated coastal areas.

The reefs of St Kitts and Nevis have already been experiencing the effects of coral bleaching. Bleaching disease and other diseases can cause death of corals, sponges and other marine organisms. Many instances of sponge disease affecting the Giant Barrel Sponges (Xestospongia muta) were observed on all the reefs in a 2012 study, and on the majority of the reefs more than 90 percent of Giant Barrel Sponges exhibited signs of bleaching of which much was fatal
. 

Invasive Species

St Kitts and Nevis is typical of remote islands in the susceptibility of its terrestrial biodiversity to invasive alien species (IAS).  IAS out-compete and replace indigenous fauna and flora through predation, elimination of natural regeneration, introduction of diseases, and competition for habitat niches.  On St Kitts and Nevis, there is uncontrolled expansion of exotic species, particularly the The Vervet Monkey (Cercopithecus aethiops). Introduced from West Africa approximately 300 years ago as a pet, escaped and naturalized. This species occurs on both St. Kitts and Nevis, and otherwise only in Barbados within the West Indies (a con-generic, C. mona occurs in Grenada). Population estimates for St. Kitts vary widely. An estimate in the 1960s (Sade and Hildrich 1965)
 estimated 1,200, whereas a later document (Poirier (1972) estimated 5,600–8,400 on St Kitts, with and estimate of the Nevis population to be 2,000 (in the late 1980s). In 1974, the population was estimated at over 30,000 (University of Mc Gill), with 2008 estimates by the Department of Forestry at 35,000 - 40,000 animals. There are no control measures in place excluding occasional trapping for the veterinary school or other purposed. Primarily fruit and leaf eaters, but known to be generalists that eat insects as well. McGuire (1974) stated that the vervet did not seem to impact wildlife, but some researchers hold it responsible for the extinction of the St. Kitts endemic subspecies of the Puerto Rican Bullfinch. The St. Kitts sub-species of the Puerto Rican Bullfinch (Loxigilla portoricensis grandis), documented for the CFRNP, is believed to have gone extinct in St. Kitts on account of habitat disturbance by the monkeys. Given the abundance of the monkey in the CFRNP and the damage done to their crops, some farmers are moving downslope given the predation on their crops. Though this reduces some farming pressure on the reserve, it is also an indication of the abundance and damage caused by the monkey to native vegetation within the CFRNP. In addition, Indian mongoose is reported to have resulted in the extirpation of the Red-bellied racer snake (A. rufiventris), previously found in the CFRNP. Given the lack of a comprehensive floristic inventory of the CFRNP, and given the knowledge that only small parcels of original forest may remain, invasive plant species may also be drastically affecting the distribution and abundance of native species within the reserve. 
In addition to the Vervet Monkey, four mammalian introductions include: 1) Agouti (Dasyprocta agouti): believed to be an Amerindian introduction, but extirpated within historical times; 2) White-tailed deer (Odocoileus virginianus): introduced from Puerto Rico (originally from North America) in 1931 to the Lodge Estate in St.  Kitts. When the herd reached seven animals it was released at Frigate Bay. The animals never gained any significant population status and their numbers remained small due to indiscriminate hunting by people and wild dogs. Presently, they are either extinct or restricted to the Canada Hills and the xerophytic scrub lands of the SEP. The NCEPA (1987) list the deer as a protected species; 3) Indian mongoose (Herpestes javanicus): introduced in the late 1800s to control rats that infested sugar cane plantations. The animal is presently considered as a pest to wild birds and domestic poultry and is trapped to reduce its pest status; 4) Rats (Rattus rattus and R. norvegicus) and Mouse (Mus muscalus) have been inadvertently introduced since the 1600s, or earlier. Rats and mongoose are both known to result in the extinction of native wildlife, and have resulted in the extinction of the Puerto Rican Bullfinch and the red-bellied snake, once found in the mountains of the CFRNP. Booby Island, an offshore 200 ha uninhabited island and IBA critical to nesting seabirds, is greatly threatened by a potential introduction of rats, mongoose and/or mice. Their presence is undocumented and requires further study or the sites importance to biodiversity will be lost. 
Complicating the effort to sustain these declining marine species due to overharvesting, climate change and habitat degradation is the arrival of the Indo-Pacific lionfish, which are rapidly invading the waters of the Caribbean, and were first spotted in the waters of SKN in 2010.  With few known natural predators in the Caribbean, the lionfish poses a major threat to coral reef ecosystems in the region by decreasing the survival of a wide range of native reef species via both predation and competition.  
VI. GLOBAL ENVIRONMENTAL BENEFITS

Expected Global, National and Local Benefits

The GEF funding will secure protection to critically important biodiversity on both islands of Kitts and Nevis. It will deliver global benefits through the expansion of the PA network, protection of ecosystems and their critical ecosystem services, such as water and livelihood, and will improve the conservation of the habitat of Critically Endangered species including Hawksbill turtle (Eretmochelys imbricate), Leatherback turtle (Dermochelys coriacae), Elkhorn Coral (Acropora palmate), Staghorn Coral (Acropora cervicornis), Atlantic Goliath Grouper (Epinephelus itajara);  Endangered species such as Green turtle (Chelonia mydas), Boulder Star Coral (Montastraea annularis), Small-leaved Mahogany tree (Swietenia mahagoni); endemic species including Ground Lizard (Ameiva erythrocephala), and two species of Green Lizards (Anolis bimaculatus and Anolis wattsi schwarti); and restricted-range bird species such as Bridled Quail-dove (Geotrygon mystacea), Lesser Antillean Flycatcher (Myiarchus oberi), Pearly-eyed Thrasher (Margarops fuscatus) and potential undocumented species in the forests of both islands. All forests above 1000 ft. contour on both St Kitts and Nevis will have improved management and protection through the projects activities. Coral reefs, seagrass beds, and associated fisheries will be conserved. With the proclamation of 3 new Protected Areas, the land in St Kitts and Nevis under protected areas status will increase by 2,263 hectares, with an additonal 5260 hectare under improved mangement. Important terrestrial and marine ecosystems will be protected in the Federation. The designation of these areas will also include two of the island’s 3 Important Bird Areas (Booby Island and Central Forest Reserve National Park). Land degradation issues affecting downstream coastal and biodiversity will be addressed through Low Impact Development pilot projects in ghauts on both the islands.  The improved land/seascape management over a large geographical area will safeguard soil and water resources on the islands, increase carbon stocks, reduce GHG emissions, and protect biodiversity. 

All citizens of St Kitts and will indirectly benefit in economic terms from the implementation of the project.  Tourism is increasingly the important economic sectors in the country, and the promotion of sustainable development through these sectors will generate employment opportunities and income for many Kittitians and Nevisians, and will help to ensure that these sectors are managed sustainably and continue to provide benefits over the long-term.  Improved protection of reefs and reduction of siltation and degradation of coastal and marine environment through improved management of ghauts will further tourism and recreational potential. By preventing environmental degradation, the project will ensure that tourism visitation continues. For fisheries, the project will prevent the decline of fish stocks important for both local fishermen and tourism revenues. Through development of LID practices to address degradation issues related to stormwater runoff, this project will help develop strategies for St Kitts and Nevis that can be adapted island wide, furthering ongoing potential to reduce land degradation and its downstream effects on this coastal and marine resource. In the absence of measures to contribute to the expansion of the protected area system and measures to reduce degradation to these important resources, the economic potential of St Kitts and Nevis would be negatively affected over time.
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	Global benefits
	Under the ‘business-as-usual’ scenario, one terrestrial national park, established for its importance for biodiversity conservation and contribution to the island’s freshwater supply (Central Forest Reserve), will be protected without any active management, dedicated staff, enforcement or boundary delineation. In addition, due to limited studies, the Central Forest Reserve may have remnants of vegetation and biodiversity that is undocumented that may be endemic or vulnerable.  The 2 additional exiting “National Parks” include one historic site (Brimstone Hill Fortress) and one lowland site (Basseterre Valley Aquifer) protected for its aquifer with no biodiversity value due to its location, development and degradation. No terrestrial national parks or protected areas exist on Nevis. There are no marine protected areas in the Federation. Though proposed (2-mile Marine Management Area, The Narrows) with outside project funding in place or proposed, none have been declared and active management has not taken place. There is no protection for the tutle nesting beaches, critical for the nesting 

Hawksbill turtle (Eretmochelys imbricate), leatherback turtle (Dermochelys coriacae), green turtle (Chelonia mydas). One beach, Keys Turtle Nesting Beach is within a UNESCO MAB Reserve, but has no formal government protection. In addition, turtle monitoring at this site is currently being carried out by a local NGO (St Christopher National Trust) with only limited funds. The majority of remaining terrestrial and marine ecosystems and species on St Kitts and Nevis will remain vulnerable, and increasingly threatened as tourism, fisheries, coastal development and land degradation increases over time. 
	The project will remove key barriers for the operationalization and management of new protected areas/national parks and strengthen the management and protection of new and existing PAs through: strengthened protected area regulation, development and implementation of an institutional framework for protected area system management, expansion and strengthened management of existing and new protected areas, conservation of endemic and endangered species. The GEF investment will enable the establishment and operationalization of three new protected areas encompassing both terrestrial and marine ecosystems: this will increase the number of operational PA units in St Kitts and Nevis from 2 to 6; add 4,240 hectare of terrestrial landscape and 3,552 hectare of seascape (including beach) to the national PA system; and establish an institutional framework for PA System Management through the development of a Protected Area Agency (PAA) with strengthened PA regulations, management and enforcement. Establishment of the institutional framework for PA system management and strengthened PA regulations, management and enforcement will be an invaluable framework for the establishment and effective management of existing and proposed future PAs, both marine and terrestrial that are outside the scope of this project. The project will also foster the systematic development of PA management capacities, processes and tools. Legal protection, demarcation of PA boundaries and on-site management will improve biodiversity conservation including the maintenance of global environmental benefits. Additional species identified through inventories in the poorly studied terrestrial National Parks (Nevis Peak and Central Forest Reserve) will potentially further global environmental benefits. To ensure a reduction in land degradation and increase the protection of biodiversity downstream, the project will develop pilot Low Impact Development practices on three Ghauts totalling approximately 9 hectares will reduce impact on existing and proposed PAs and further protect biodiversity. At the site level, additional planning tools will include the development of plans for 3 new PAs, site demarcation, basic infrastructure, equipment, on-site management (monitoring, enforcement). The project will also reduce impacts to marine biodiversity though addressing invasive lionfish species. 
	The GEF increment will strengthen protection for critically important biodiversity in St Kitts and Nevis. It will deliver global benefits through the expansion of the PA network, the reduction of land degradation impacting PAs, and the improved conservation of the habitat of: Critically Endangered species including Hawksbill turtle (Eretmochelys imbricate), Leatherback turtle (Dermochelys coriacae), Elkhorn Coral (Acropora palmate), Staghorn Coral (Acropora cervicornis), Atlantic Goliath Grouper (Epinephelus itajara), Jamaica Petrel (Pterodroma caribbaea, Possibly extinct);  Endangered species such as Green turtle (Chelonia mydas), Boulder Star Coral (Montastraea annularis), Small-leaved Mahogany tree (Swietenia mahagoni); and endemic species including Ground Lizard (Ameiva erythrocephala), and two species of Green Lizards (Anolis bimaculatus and Anolis wattsi schwarti). In particular, seagrass beds, coral reefs, and upland tropical forests will be conserved and impacts and threats reduced. With the proclamation of 3 new Protected Areas, the percentage of land in St Kitts and Nevis under protected areas status will increase by 2,263 hectares.  Two important marine ecosystems will be protected totalling 13 ha, though 4 of which is critical nesting habitat for the Hawksbill turtle (Eretmochelys imbricate), and the Leatherback turtle (Dermochelys coriacae). The project will also include improved protection at one two Important Bird Areas, one legally designated and one within a proposed MPA being addressed for designation outside the scope of this Project. The improved land/seascape management will safeguard further soil and freshwater water resources on the islands, increase carbon stocks, and protect biodiversity.  The project will strengthen the national contribution to the global Aichi Targets, specifically Target 4 on sustainable production, Target 5 on habitat protection, Target 6 on marine species, Target 9 on invasive alien species, Target 10 on marine ecosystems, Target 11 on protected areas, Target 12 on species conservation, and Target 15 on climate resilience.

	National and local benefits
	Under the ‘business-as-usual’ scenario, efforts to strengthen and expand the national system of PAs will be limited. Implementation of existing PA planning efforts is limited by capacity and funding for effective management and protection of forest resources. Land degradation due to shifting agricultural practices (away from sugarcane in 2005) has left fragile soils prone to erosion and sedimentation with unsustainable land use practices, ultimately threatening the islands natural resources and biodiversity upon which the island is increasingly depending upon for the tourism industry as well as livelihoods, including fisheries. There is lack of data on forest species in the central mountains. 

Land degradation and unsustainable resource use for both terrestrial and marine ecosystems will ultimately continue to incur significant opportunity costs for the St Kitts and Nevis by damaging / destroying natural ecosystem functions and values (e.g. healthy fish stocks; tourism friendly land and seascapes).  Ecosystems in areas that are not legally protected as PAs will become increasingly degraded and will cease to render essential services. Over time, this will represent a loss to both the national economy and to local stakeholders.
	The project will engage a variety of stakeholders in processes to plan for and implement both conservation, management and resource use in the PAs. By creating a Protected Area Agency and improving capacity, long term effective protection and management of the PAs is likely. Participatory planning and stakeholder engagement will ensure national and local stakeholder concerns are addressed in the national planning as well as specific site based planning. Similarly, specific stakeholder groups such as commercial and sport fishermen will be able to participate in decisions about management, zoning and the regulations adopted for conservation and sustainable use of the marine environment.  Protected Area management will itself enhance social participation and sustainability, as the project will enable the participation of NGOs and private sectors partners.  The project also will support PA managers in working with fishermen, tourism operators, and other interested parties (including private citizens who may want to visit the islands) in collaboratively seeking solutions that balance the needs of these groups and the biodiversity conservation and ecosystem functioning objectives of the designated PA sites.  The involvement of stakeholders in the ecosystem wide processes and in operational protected area planning will be guided by stakeholder engagement plans, which will include provisions for conflict management with different user groups.   
	The project is expected to yield national and local benefits through by supporting the long-term sustainability of key island biodiversity, ecosystem services (particularly water and fisheries) and its recreation and tourism industry. For fisheries, the project will prevent the decline of fish stocks and the destruction of important habitat for fish species, to the benefit of local commercial fishermen, consumers, and the recreational and sport fishing sectors.  For the tourism sector, by limiting development and preventing environmental degradation, the project will ensure that tourism visitation will continue as tourists come to St Kitts and Nevis to enjoy the exceptional beauty of the country, and engage in nature-related activities such as hiking and diving.  The project will also set in place national institutional arrangement for the long term effective management of these sites and maintenance of the objectives outlined by national stakeholders. The project also will further ensure that activities that benefit national and local stakeholders minimize their impact on natural ecosystem functioning and avoid critical habitat areas.  In these ways, the project will engender an effective, well-planned and collaborative sustainable use of natural resources in St Kitts and Nevis.




VII. MAPS OF PROJECT SITES

Map 1.  Central Forest Reserve National Park (St Kitts)
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Map 2.  Sandy Point Marine Protected Area  (St Kitts)
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Map 3.  The Royal Basseterre Valley National Park (St Kitts)
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Map 4.  Keys Turtle Nesting Beach (St Kitts)
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Map 5.  The Narrows Marine Management Area
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Map 6.  Map of St Kitts showing protected areas (excluding Nevis)

[image: image6.emf]
Map 7.  Map of Nevis National Park and Camps River Watershed (Nevis)
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